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This  summary  is  meant  to  provide  a  clear  understanding  of 
MDMSC's  analysis  of  the  GTE  repair  process.  Please  note  that  the  old 
departmental  designators  and  skill  classifications  in  place  before 
the  reorganization  are  used  in  discussing  specific  issues  in  this 
summary.  MDMSC  was  required  to  study  only  the  -180  and  -397 
engines  in  detail,  and  although  these  represent  approximately  50%  of 
the  GTE  workload,  they  do  not  comprise  the  total  workload  in  any 
RCC.  Where  appropriate,  we  have  included  the  remaining  workload  in 
our  analysis  and  suggestions. 


1.0  GENERAL  OBSERVATIONS 

The  flov/times  for  the  various  components  parts  (and  therefor 
the  end  items)  appear  excessive,  and  the  reject  rates  at  both  Final 
Assembly  and  Final  Test  are  high.  There  is  some  indication  that  a 
lack  of  structured  Quality  Control  measures  is  being  reflected  as 
early  failures  in  the  field.  Although  SA-ALC  engineers  have 
attempted  to  solve  these  problems,  there  is  an  almost  complete 
absence  of  documentation  of  these  efforts,  or,  where  such 
documentation  does  exist,  failure  to  correct  the  failing  in  a 
systematic  manner. 

The  GTE  repair  function  gives  every  appearance  of  being  a 
production  process  out  of  control,  although  there  are  several 
positive  influences  at  work  in  the  system.  GTE  management 
maintains  a  visible  presence  on  the  production  floor.  This  is  a  well 
established  workload,  and  there  is  a  great  deal  of  knowledge  present 
throughout  the  workforce.  Many  of  the  management  personnel 
involved  in  backshop  support  operations  claim  to  have  been  assigned 
directly  to  the  GTE  production  task  at  one  point  or  another  in  their 
career.  At  no  point  did  MDMSC  observe  a  case  where  process 
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problems  could  be  directly  linked  to  lack  of  training,  or  to  a  failure 
to  follow  existing  technical  directives.  Unfortunately,  personnel 
tend  to  adhere  to  established  ways  of  "doing  business"  without 
regard  for  the  effectiveness  of  their  actions.  Any  item  which 
requires  repair  ages,  and  the  nature  of  the  repairs  needed  change,  as 
well  as  their  frequency.  This  demands  change  workforce  practices. 

One  analogy,  provided  by  the  MAT  division  chief,  sums  up  the 
GTE  process  quite  well:  A  sausage  grinder.  If  you  push  enough  meat 
into  one  end  of  the  grinder  and  turn  the  crank,  you  are  sure  to  get 
something  out  the  other  end  eventually.  In  this  case,  however,  the 
output  cannot  keep  up  with  the  input,  and  a  serious  imbalance,  in  the 
form  of  high  WIP,  results.  The  analogy  can  be  taken  one  step  further. 
As  with  the  grinder,  if  you  want  to  increase  output,  you  have  to  turn 
the  crank  faster.  In  the  GTE  repair  process,  when  there  is  a  shortage 
of  a  particular  component,  there  is  a  tendency  to  hand  carry  or 
otherwise  expedite  the  item  through  the  system.  This  is  disruptive 
of  normal  production,  and  obviously  a  labor  intensive  solution. 
Worse,  it  does  not  appear  to  be  particularly  effective.  The  various 
RCCs,  especially  backshops,  appear  to  be  fairly  robust  to  pressure 
such  as  this.  "Turning  the  crank  faster"  does  not  seem  to  work. 

The  following  paragraphs  will  provide  a  more  detailed 
discussion  of  the  above  points,  along  with  MDMSC's  recommendations 
and  observations  on  the  subject. 

2.0  FACILITIES,  PERSONNEL,  AND  EQUIPMENT 

The  GTE  repair  process  is  spread  throughout  several  buildings. 
It  also  crosses  division  lines  (or  company  lines  in  the  reorganized 
system).  The  operations  directly  under  the  GTE  managements 
control  are  mainly  located  in  buildings  329  and  340,  and  involve 
disassembly,  cleaning,  inspection,  assembly,  and  testing  functions. 
The  existing  facilities  appear  to  be  adequate  to  support  these 
requirements,  at  the  present  workload.  One  exception  would  have 
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been  the  cleaning  line  present  in  building  329.  This  line  was  in  an 
obvious  state  of  aisarray,  and  was  considered  a  process  bottleneck 
in  Task  Order  One.  However,  the  new  cleaning  line,  located  in  the 
same  building,  is  currently  being  brought  up  to  operational  levels. 
Based  on  information  we  were  given,  this  should  provide  greater 
production  capacity,  as  well  as  provide  better  quality  at  this  stage 
of  the  process. 

We  have  also  been  requested  to  examine  the  existing  FPI  line 
for  possible  improvement  suggestions.  It  appears  that  this  line  is 
providing  production  capacity  sufficient  to  maintain  present 
requirements,  but  automation  of  the  system  might  enhance  its 
operational  efficiency.  The  degree  of  automation  required  would 
depend  on  future  workload  requirements,  which  may  include  items 
other  than  GTE  components.  MDMSC  was  provided  a  copy  of  a 
REPTECH  proposal  which  requests  funding  for  a  rather  elaborate 
automatic  inspection  system.  This  proposal,  as  well  as  supporting 
data  collected  by  MDMSC  site  personnel,  was  sent  to  St.  Louis  for 
examination  by  a  MDMSC  in-house  specialist.  The  results  of  this 
individuals'  recommendations  will  appear  in  the  CSR. 

Most  other  equipment  present  in  th^  two  primary  production 
facilities  appears  adequate.  The  automated  test  equipment  found  at 
Final  Test,  on  the  other  hand,  is  worthy  of  special  praise.  This 
equipment  provides  a  very  thorough  diagnostic  check  of  an 
assembled  GTE.  This  is  an  automated  system  which,  although  it  does 
require  operator  input  and  observation,  increases  both  the  quality  of 
the  end  item  and  reduces  the  amount  of  direct  labor  needed  to 
achieve  this  quality.  Conversely,  the  equipment  used  in  assessing 
the  balance  of  rotating  components  appears  inadequate  to  the  task. 
This  subject  will  be  addressed  in  more  detail  in  the  section 
covering  rejections. 

Personnel  requirements  necessary  to  the  present  production 
process  appear  adequate,  both  in  number  and  in  required  skills.  The 
model  indicates  that  personnel  in  all  areas  are  adequate  (when  the 
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remaining  50%  of  GTE  workloads  are  calculated  into  the  results). 
The  personnel  assigned  to  MATPSI  inspection  appear  to  be  highly 
utilized,  and  considering  the  entire  GTE  workload  this  area  could 
represent  a  process  bottleneck.  At  present  I  would  not  consider  this 
a  problem,  however,  as  the  system  contains  a  great  deal  of  work  in 
process,  and  production  does  not  appear  stressed  at  this  level. 


Again,  our  judgement  of  the  adequacy  of  the  facilities, 
personnel,  and  equipment  are  relevant  only  to  the  existing  process 
parameters.  In  order  to  obtain  a  more  efficient  production  process, 
several  changes  in  these  areas  will  be  necessary.  I  will  discuss 
various  MDMSC's  observations  and  recommendations  regarding  these 
changes  in  Section  4.0  of  this  summary. 


3.0  SUPPORT  FUNCTIONS 


There  are  various  support  functions  associated  with  the  GTE 
repair  process.  We  concentrated  our  attention  on  engineering, 
planning,  and  scheduling  functions,  as  these  have  some 
responsibility,  along  with  production  management,  for  meeting 
production  goals. 


The  GTE  repair  process  suffers  from  a  deficiency  common  to 
most  other  AFLC  processes:  Not  enough  trained  engineers  for  the 
production  workload.  The  engineers  that  are  presently  in  the  system 
are  usually  given  so  many  tasks  that  they  can  not  concentrate  fully 
on  any  one  project.  The  results  are  as  expected;  most  of  them  spend 
the  majority  of  their  time  "putting  out  fires",  that  is,  expend  the 
amount  of  effort  necessary  to  just  keep  things  running  while  trying 
to  juggle  all  the  other  demands  on  their  time.  Worse,  since  there  is 
a  shortage,  many  of  the  engineering  personnel  end  up  performing  a 
multitude  of  paperwork  tasks,  such  as  developing  new  proposals  or 
Statement  Of  Work  (SOW).  These  duties  keep  the  engineers  away 
from  what  should  be  their  primary  focus. 
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There  appears  to  be  a  serious  lack  of  documentation  of  tasks 
performed  by  engineers  regarding  their  analysis  and 
recommendations  on  process  problems.  We  have  encountered  this 
several  times,  and  most  noticeably  in  relation  to  the  GTE  vibration 
problems,  which  appears  to  have  some  historic  significance  in  this 
process.  Management  should  insist  on  a  thorough  documentation  of 
the  analysis  and  recommendations  relevant  to  process  problems 
under  study.  Management  should  also  insist  on  a  complete  cause- 
and-effect  analysis  of  any  proposed  solutions  to  a  specific  problem. 

Planning  functions  were  examined  in  some  detail,  as  we  made 
much  use  of  the  ALC  labor  standards  in  both  the  model  construction 
and  process  analysis.  The  main  points  of  contact  in  planning  for  this 
Task  Order  appeared  extremely  knowledgeable,  and  were  involved  in 
the  daily  floor  operations  of  their  respective  areas  of  responsibility. 
Other  personnel  encountered  in  this  support  function  displayed 
similar  competence. 

While  I  would  rate  the  planning  functions  of  these  areas  as 
quite  high,  I  would  mention  two  potential  problems  that  we 
identified.  The  ALC  labor  standards,  which  reflect  the  amount  of 
labor  hours  paid  for  processing  various  parts,  do  not  well  agree  with 
shop  interview  times.  In  almost  every  case  the  interview  times 
were  higher.  Our  Task  Order  contact  in  engineering  was  extremely 
uncomfortable  with  interview  data,  which  is  why  documented 
historic  data  and  ALC  labor  standards  appear  throughout  the  model 
files.  Still,  only  20%  of  the  labor  standards  represent  "engineered" 
standards,  which  MDMSC  considers  too  low  for  a  process  such  as 
this.  The  remaining  "non-engineered"  standards,  although  they  may 
be  close,  undoubtedly  contain  inherent  inaccuracies.  I  am  not 
suggesting  that  every  .abor  standard  be  produced  by  "time  study"  (in 
fact,  I  would  advice  against  the  use  of  the  time  study  procedures  I 
have  seen  used  in  ALC  planning  procedures),  but  some  form  of  easily 
reproducible  methodology  should  be  applied  to  labor  standard 
creation.  It  is  advisable  to  perform  work  sampling  on  various  items 
throughout  the  year  in  order  to  establish  standards.  This  has  the 


additional  benefit  of  providing  insight  hto  process  problems  in  the 
area  of  quality,  both  integral  to  the  process  as  well  as  due  to  vendor 
supplied  items. 

The  other  area  of  concern  lies  in  the  structuring  of  the  WCD 
operational  format.  Both  of  the  GTEs  we  analyzed  had  detailed  WCDs 
for  most  parts,  and  the  quality  of  these  WCDS  was  superior  to  any  I 
have  personally  seen  before.  There  is  a  great  deal  of  variability 
between  WCD  format,  however,  which  appears  to  be  based  mostly  on 
the  individual  planners'  ability  to  produce  these  documents.  This  has 
been  true  of  the  other  ALCs  that  have  been  examined.  Standardized 
formats  should  be  developed  which  provide  the  correct  sequencing 
and  level  of  details. 

The  scheduling  functions  which  we  examined  have  much  room 
for  improvement.  Items  do  not  flow  smoothly  through  the  system, 
and  there  are  frequent  shortages.  The  relatively  high  reject  rate  at 
final  assembly  and  final  test  contribute  to  the  problem,  but  the 
backshops  are  the  primary  problem.  The  backshops  appear  fairly 
unresponsive  to  the  needs  of  GTE  production  management,  especially 
when  crossing  divisional  lines. 

The  scheduling  functions  at  the  floor  level  appear  to  be 
undermanned.  Scheduling  does  not  have  ready  access  to  information 
regarding  how  many  parts  are  actually  in  process,  or  where  these 
parts  are  located.  A  rigorous  audit  of  GTE  components  should  be 
performed,  involving  all  areas  of  the  repair  process.  This  would 
provide  ?  count  of  how  many  items  are  presently  in  the  system,  and 
what  stage  of  production  they  are  in. 

Finished  parts  are  currently  loaded  into  oaskets  for  transport 
to  parts  pool  without  first  applying  protective  wrapping.  This  is 
especially  important  given  the  criticai  surface  characteristics  of 
some  of  these  parts. 
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The  basis  of  a  good  scheduling  system  is  a  disciplined  work 
force,  which  does  not  appear  to  be  found  in  the  GTE  repair  shops.  The 
actual  culprit  in  this  is  the  multitude  of  backshop  operafons  not 
directly  under  GTE  managements  control. 


4.0  PROCESS  FLOW:  PRIMARY,  BACKSHOPS,  AND  CRITICAL 
PATH 


The  bulk  of  the  flowtime  for  GTE  components  reside  in  the 
backshop  operations.  Of  the  backshops  examined,  the  Machine  Shop 
(MATPNC)  appears  to  contribute  the  most  significant  delay  times  to 
the  overall  repair  process.  On  the  other  hand,  the  FPI  inspection 
area  associated  with  this  machine  shop  (MATPNB)  shows  the  lowest 
delay  times  of  any  RCC  analyzed.  The  other  RCCs  examined  lie 
between  these  two  extremes. 

The  process  flow  diagram  produced  during  last  year's 
completion  of  Task  Order  One  is  still  current.  An  abbreviated 
version  of  this  flow  diagram  is  shown  in  Chart  4.0.1.  This  chart 
shows  the  basic  flow  of  items  through  the  GTE  repair  process. 
Charts  4.0.2  and  4.0.3  provide  a  graphical  depiction  of  the  critical 
paths  for  both  engines  as  well  as  the  associated  flowtimes.  A  more 
detailed  comparison  of  the  model  results,  historical  documentation, 
and  parts  tracking  data  is  shown  in  Table  4.0.4  (The  spreadsheet 
format  and  analysis  data  for  the  parts  tracking  effort  are  shown  in 
Appendix  A  of  this  summary).  The  following  is  a  brief  discussion  of 
the  various  main  process  areas  for  GTE  items.  In  the  case  of 
backshop  functions,  I  have  attempted  to  identify  those  processes 
which  would  be  prime  candidates  for  moving  in-house.  This  is  a 
practice  which  I  would  strongly  suggest,  given  our  percept’on  of 
problems  relating  to  excessive  flowtimes  and  quality  deficiencies. 
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4.0.1  MATPGB  -  DISASSEMBLY 

The  GTEs  are  uncrated,  logged  in,  and  then  brought  into  the  bid. 
329  disassembly  area.  There  are  a  total  of  nine  personnel  assigned 
to  this  task,  and  these  are  assigned  to  one  shift.  Two  of  these 
personnel  are  grade  WG05,  and  primarily  used  in  the  uncrating  and 
logging  of  items.  Facilities  for  disassembly  appear  somewhat 
cramped.  There  appears  to  be  no  shortage  of  disassembly  fixtures. 

Disassembled  components  are  loaded  into  modules  and  routed 
to  building  360  for  the  initial  cleaning  process.  Parts  sent  to  bid. 
360  tend  to  take  approximately  seven  days  (this  includes  weekends) 
to  process,  although  the  actual  cleaning  of  a  module  is  a  matter  of  a 
few  hours.  I  strongly  suggest  that  measures  be  taken  to  perform  all 
cleaning  in-house.  This  will  be  discussed  in  more  detail  below. 

It  is  interesting  to  note  that  six  of  the  nine  personnel  assigned 
to  this  area  are  grade  WGIOs.  Conversely,  of  the  six  individuals 
assigned  to  the  assembly  of  GTEs  (and  having  the  same  job 
classification),  four  are  WG09.  This  seems  surprising,  as  it  would 
appear  that  the  higher  skilled  personnel  should  be  assigned  to  final 
assembly,  where  there  is  less  room  for  error  in  the  repair  process. 

4.0.2  ACCESSORY  ITEMS 

There  are  various  accessory  items  associated  with  both  the 
-180  and  -397  engines.  These  items  include  tach  generators,  air 
pressure  regulators,  load  valves,  oil  pumps,  fuel  controls,  and 
various  other  components.  These  components  range  in  processing 
times  from  one  to  8.5  hours,  with  the  average  component  part 
requiring  approximately  5.0  labor  hours  to  repair.  The  actual  dwell 
time  in  the  repair  areas  can  vary  greatly  from  this,  however.  In  our 
analysis  of  the  accessory  repair  RCCs  we  did  not  see  any  indications 
that  GTE  final  assembly  would  be  delayed  awaiting  these 
components.  Still,  GTE  production  management  should  maintain  a 
close  watch  on  the  production  of  these  items. 
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These  RCCs  suffer  from  a  common  failing  found  throughout  the 
GTE  repair  process:  Unrealistic  scheduling  practices.  These  RCCs, 
like  many  others  we  examined,  are  provided  with  a  schedule  of  their 
required  production  for  a  given  period.  They  also  have  access  to  the 
schedule  for  end  item  production  for  that  period.  The  number  of  end 
items  to  be  produced  is  often  significantly  less  than  the  number  of 
individual  components  which  were  requested  by  scheduling.  It  is  not 
surprising  that  parts  pool  often  receives  only  enough  components  to 
support  production  of  the  scheduled  end  items.  Unfortunately, 
decisions  such  as  these,  made  at  the  production  floe,  level,  do  not 
take  into  account  management's  production  goals  or  the  high 
rejection  rates  of  both  component  items  and  the  end  items.  The  end 
result  is  that  end  item  production  quotas  are  not  met. 


There  is  a  negative  feedback  involved  in  this  practice.  As  only 
the  minimum  number  of  parts  are  provided  to  parts  pool,  more  end 
items  (which  serve  as  a  source  of  spares)  must  be  inducted  into  the 
system  to  maintain  the  GTE  production  schedule  increase.  This,  in 
turn,  prompts  Scheduling  of  the  high  individual  component  quotas, 
making  the  production  areas  even  more  insensitive  to  what  they 
regard  as  "false"  scheduling.  This  is  a  practice  seen  in  many  of  the 
RCCs  examined,  and  is  not  restricted  to  the  accessory  repair  areas. 


One  other  problem  observed  in  the  accessory  repair  RCCs  is  an 
historical  lack  of  spares.  There  was  also  a  tendency  to  process  GTE 
accessory  components  in  rather  large  batches,  with  the  associated 
delays  in  acquiring  these  batch  sizes.  While  this  does  not  appear  to 
be  a  problem  at  this  time,  GTE  management  would  be  wise  to 
monitor  the  situation  should  other  areas  of  their  process  be  made 
more  efficient. 


4.0.3  MATPSI  -  CLEANING 


This  area  of  the  GTE  repair  process  has  been  greatly  improved. 
The  new  line  will  offer  significant  improvements  in  the  cleaning 
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processes  performed  in-house  (based  on  information  recently 
provided  to  us.)  There  are  some  signs  that  contractual 
specifications  for  this  line  have  not  been  met,  which  could  affect 
its  performance.  It  does  not  appear  that  the  line  will  remove  the 
need  to  send  parts  to  bid.  360  for  initial  cleaning.  This  seems 
inefficient,  and  we  recommend  an  alternate  strategy. 

MDMSC  has  examined  two  manufacturers  of  cryogenic  blasting 
equipment;  the  Alpheus  and  Cold  Jet  companies  respectively.  There 
is  a  potential  for  use  of  this  technology  in  the  cleaning  functions 
found  in  MATPSI.  Although  it  would  require  a  detailed  study  to  be 
certain  it  seems  likely  that  components  could  be  cleaned  in-house 
without  the  need  of  routing  to  bid.  360.  This  assumption  is  based  on 
the  results  of  MDMSC's  direct  observation  of  GTE  components 
cleaned  at  the  Cold  Jet  facility  in  Ohio.  Our  suggestion  is  somewhat 
tempered  by  the  cool  response  it  received  by  Roger  Kiker,  who  is  one 
of  the  MATES  engineers  charged  with  setting  up  the  new  cleaning 
line.  His  objections  centered  on  the  fact  that  they  have  spent  five 
years  in  getting  to  this  point  on  the  new  system  (due  to  funding 
issues),  and  he  feels  that  it  is  more  important  that  shop  personnel 
"learn  to  use  what  they  have  now".  If  the  cryogenic  blasting 
technology  has  something  to  offer  in  this  regard,  it  should  not  be 
dismissed  due  to  frustration  over  funding  cuts  or  deficiencies  in 
shop  practices. 

4.0.4  MATPSI  -  INSPECTION 

This  area  has  the  potential  to  be  a  bottleneck  should 
production  quotas  rise  much  beyond  present  levels.  This  observation 
is  based  on  the  results  of  the  simulation  model  runs  we  have 
performed,  and  extrapolating  these  results  to  include  the  rest  of  the 
GTE  workload.  At  this  time,  inspection  appears  to  meet  present 
production  demands. 

Many  of  the  inspection  tasks  in  this  area  are  performed  on 
automated  dimensional  inspection  equipment,  which  increases  both 
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the  accuracy  and  ease  of  the  operation.  Personnel  seem 

knowledgeable  as  to  their  appointed  tasks. 

Some  parts,  which  are  inspected  and  found  to  be  within 
tolerance,  are  still  routed  to  backshops,  especially  the  machine 
shop.  This  represents  a  significant  inefficiency,  since  the 
machinists  must  then  repeat  the  inspection  using  hand  equipment.  It 
appears,  in  at  least  a  few  cases,  that  the  tolerances  and 
specifications  given  in  the  machinist's  technical  directives  are 
tighter  than  those  of  the  inspector's  criteria.  This  means  that 
certain  serviceable  parts  are  being  reworked  without  cause.  The 
increase  in  flow  time  of  the  affected  part  is  unacceptable,  but 
worse,  the  wear  on  the  part  from  subsequent  machining,  plating, 
welding,  etc.  significantly  lowers  the  life  cycle  of  the  component. 
If  this  practice  of  routing  parts  is  the  result  of  adherence  to  WCD 
operation  sequencing,  inspection  personnel  should  be  trained  in  the 
correct  procedures  for  sending  parts  directly  to  parts  pool.  If  it  is 
the  result  of  personnel  passing  off  certification  of  acceptability  to 
another  shop,  then  the  situation  should  be  stopped  immediately.  In 
any  case,  the  degree  of  serviceability  of  specific  parts  returning 
from  the  field  is  very  valuable  information,  and  should  be  closely 
monitored.  It  is  poor  production  practice  to  have  looser  standards  in 
an  initial  inspection  operation  if  it  is  to  be  automatically  followed 
by  a  repair  operation  having  tighter  tolerances.  This  removes  the 
value  of  the  inspection  operation  in  the  first  place. 

Personnel  knowledgeable  with  machining  practices  could  be 
the  best  source  of  inspection  personnel,  as  these  individuals  often 
understand  the  concepts  of  overall  tolerance  build-up  and 
specifications  better  than  many  others.  Experienced  machinists 
should  therefor  be  considered  as  a  good  source  of  future  inspection 
personnel. 
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4.0.5  MATPNC  -  MACHINE  SHOP 

The  machine  shop  located  in  bid.  303  is  responsible  for 
machining  process  related  to  aircraft,  aircraft  engines,  and  GTE 
component  repair.  The  GTE  workload  in  this  area  has  its  own 
dedicated  equipment  and  personnel. 

This  area  has  an  efficient  layout.  It  is  well  lit  and  clean,  and 
items  are  neatly  organized  on  stainless  steel  racks  located 
throughout  the  shop.  These  racks  are  an  excellent  addition  to  the 
area,  and  make  it  very  easy  to  tell  how  much  work  in  process  (WIP) 
is  present.  The  fact  that  certain  racks  are  dedicated  specifically  to 
in-coming  and  out-going  parts  makes  material  handling  nuch  easier, 
and  contributes  to  the  fact  that  material  transport  and  handling 
practices  in  this  area  were  relatively  efticient. 

The  fact  that  it  is  easy  to  determine  a  rough  count  of  WIP  by 
looking  in  the  racKS  is  important,  as  the  amount  of  WIP  present  is 
substantial.  This  helps  account  for  the  lengthy,  historically 
documented  flow  times  in  this  area.  This  flow  time  does  not  have 
much  to  do  with  the  actual  processing  of  items  in  this  area,  but 
more  with  a  lack  of  structured  production  goals  *:.r  this  area.  The 
individual  machinists  produce  only  the  number  of  items  Ao 

meet  the  minimal  production  quotas  for  GTE  end  items  ;ur  each 
month.  On  the  other  hand,  they  receive  a  significantly  la  ger  number 
cf  individual  components  (cue  to  over-inductions)  than  they  produce 
in  a  given  month.  This  allows  them  to  choose  which  components  they 
process.  Since  they  do  not  have  a  first  in,  first  out  system,  items 
become  buried  under  ever  increasing  WIP,  which  conti ibutes  to  the 
quality  problems  in  the  GTE  process.  Items  which  are  rejected  at 
final  assembly  may  circulate  through  the  system,  continually,  as  no 
records  are  kept. 

In  many  cases,  both  personnel  and  machines  are  dedicated  to  a 
particular  component.  There  are  some  advantages  to  this,  as  it  is 
unnecessary  to  set  up  and  tear  down  equipment  in  this  system,  and 
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personnel  become  very  knowledgeable  as  to  ther  et '  ,  'lc  function. 
It  is  unusual  that  such  an  abundance  of  eq^/v  personnel 

exists  in  a  shop  of  this  type.  At  the  least,  there  I  oome  less  of 
flexibility,  both  in  personnel  and  production  capab'  »ty,  under  this 
system.  They  have  created  a  virtual  GTE  machining  < 


Given  the  historically  long  flowtimes  associated  with  this 
area,  I  would  recommend  that  as  many  items  as  oossible  be  moved  to 
an  in-house  machining  area,  directly  under  GTE  management’s 
control. 

4.0.6  MATPNB  -  FPI 


This  area  is  located  in  building  303,  and  performs  non¬ 
destructive  inspection  of  a  variety  of  items,  including  GTE 
components.  This  backshop  function  proved  to  be  one  of  the  most 
efficient  at  processing  items  in  a  timely  manner. 

The  same  inspection  capability  presently  exists  in-house  for 
the  GTE  repair  process.  If  machining  an/or  other  repair  processes 
were  moved  in-house  to  bid.  329,  the  existing  facility  could  be  used 
to  process  the  workload  now  performed  in  bid.  303.  This  would 
result  in  lower  flowtimes,  and  would  provide  more  control  of  the 
process  to  GTE  management  . 

4.0.7  MATPNN  -  WELDING 

The  GTE  components  repaired  in  the  welding  shop  also 
exhibited  long  flowtimes.  Many  of  the  same  problems  dealing  with 
lack  of  structured  production  goals  and  over-induction  also  apply  to 
this  area.  There  appears  to  be  a  large  amount  of  WIP,  most  visibly 
involving  various  GTE  Turbine  Torus,.  (It  is  interesting  to  note  that 
the  various  turbine  torus  show  a  low  condemnation  rate;  I  wonder  if 
this  has  more  to  do  with  the  fact  that  these  items  are  setting  on 
racks  in  MATPNN  as  "difficult-to-repair  items"  than  the  actual 
condemnation  rate  of  these  items?) 
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Welding  tasks  divide  into  two  major  categories:  Build-up 
processes,  including  plasma  spray,  and  general  sneetmetal  repair. 
The  build-up  processes  are  usually  closely  associated  with 
machining  practices,  and  any  movement  of  parts  to  an  in-house 
machining  process  would  require  associated  welding  support.  I 
recommend  that  welders  having  plasma  spray  and  other  build-up 
capability  be  located  in  close  physical  proximity  to  the  in-house 
machining  area.  This  would  provide  a  much  quicker  turnaround  of 
components  requiring  rework. 

4.0.8  MAEPDB  -  HEAT  TREAT 

For  the  most  part,  items  sent  to  heat  treat  did  not  exhibit 
excessively  long  flowtimes,  as  this  area  maintains  two  shifts. 
Given  the  nature  of  the  equipment  found  in  mis  area,  it  would  not  be 
practical  to  bring  this  capability  in-house  to  the  GTE  repair 
processes  found  in  bid.  329. 

4.0.9  MAEIAA  -  PLATING 

The  greatest  percentage  of  plating  operations  performed  on 
GTE  components  in  this  ROC  involve  anodizing  processes.  These 
require  pre-cleaning,  masking,  and  a  relatively  simple  tank  process, 
all  batch  operations  which  do  not  require  the  same  items  be 
processed  simultaneously.  Since  this  area  does  show  long 
flowtimes,  the  possibility  of  moving  a  simple  anodizing  process  in- 
house  is  recommended.  The  process  currently  used,  is  a  "barrel" 
plating  operation,  and  would  lend  itself  to  in-house  placement  with 
mmiu.c-  fr.cvities  and  equipment  requirements.  The  other  plating 
process  examined,  including  chrome  plating  and  hard  coat  anodizing, 
should  remain  in  the  MAEIAA. 
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4.1.0  PARTS  POOL 


I  suggest  that  the  kitting  operations  currently  performed  by 
parts  pool  be  abolished.  To  replace  this  operation,  I  would  suggest 
that  silhouette  boards,  such  as  those  suggested  at  recent  meetings 
with  Mr.  Gonzales,  be  implemented.  These  boards  would  have  the 
required  components'  silhouette  and/or  name  placed  on  them,  with 
some  color  coded  scheduling  status  displayed  for  each  part.  The 
boards  could  be  placed  in  assembly  areas,  and  the  result  would  be  a 
graphical  depiction  of  the  status  of  each  pan  required  for  a 
particular  assembly.  This  would  be  an  excellent  management  tool, 
as  it  would  indicate  at  a  glance  the  status  of  items  required  for 
production.  The  response  to  delayed  items  would  be  quicker  given 
this  visibility. 

4.1.1  MATPGB  -  FINAL  ASSEMBLY 

Many  of  the  suggestions  made  above  have  been  designed  to 
provide  GTE  components  to  final  assembly  in  a  more  expedient 
manner.  Tie  use  of  lower  skilled  assembly  personnel  in  this  area 
seems  a  bad  practice.  The  end  item  is  assigned  a  serial  number  only 
at  this  stage  of  the  production  process.  It  therefor  seems  confusing 
that  data  such  as  that  found  in  the  G019C  (repair  time,  repair  cost, 
etc.)  could  even  be  collected,  much  less  tracked  or  used.  This  is  only 
one  of  the  reasons  that  MDMSC  has  recommended  in  the  past  that  GTE 
components  he  serialized,  processed,  and  assembled  as  a  unit. 

4.1.2  MATPGB  -  FINAL  TEST 

Final  test  of  the  GTEs  utilizes  a  very  impressive  automated 
system.  Most  of  the  problems  here  are  caused  by  the  unbalanced 
production  schedule  (which  causes  queuing  for  resources  at  certain 
times  of  the  month  followed  by  relatively  slack  periods  at  other 
times),  and'  the  high  amount  of  rejects  which  occur  at  this  stage. 
The  following  histograms,  Charts  4.0.5  and  4.0.6,  give  an  idea  of  the 
time  required  to  process  items  from  the  date  they  are  serialized 
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(upon  delivery  of  kit  to  final  assembly)  until  they  are  delivered  to 
MM. 


180  KTS  FY  90  (CHART) 
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397  KTS  FY90  (CHART) 


397  KIT  TO  SELL  TIME  FOR  FY  90  (DAYS) 


FLOW  TIME  (DAYS) 


5.0  REJECTION/REWORK  ANALYSIS 


This  Task  Order  has  been  somewhat  unusual  given  the 
relatively  large  amount  of  data  which  exists  in  various  databases 
and  log  books  found  throughout  the  process.  These  have  been 
invaluable  in  our  efforts,  and  we  recommend  that  a  concerted  effort 
be  made  to  draw  all  of  these  disjointed  records  into  a 
comprehensive  whole.  These  sources  of  information  have  been 
especially  valuable  in  our  analysis  of  quality  rework  and  rejection 
rates.  Most  Gf  the  sources  for  the  data  we  will  discuss  below  have 
been  mentioned  in  our  engineering  notes  at  one  point  or  another.  The 
data  was  mainly  drawn  from  the  automatically  collected  test 
statistics  of  the  test  cell,  the  rejection  logs  maintained  by  final 
assembly,  the  induction  log  maintained  by  the  receiving  personnel, 
and  various  databases  provided  to  us  by  the  planners. 

Rejections  at  final  test  have  a  variety  of  causes.  These  are 
broadly  defined  under  the  categories  of  Removals,  Internal  Failures. 
Improper  Cavity  Pressure,  and  Vibration.  Vibration  problems  are 
usually  caused  by  imbalance  in  the  compressor  sections  of  the 
engine,  but  can  also  be  caused  by  imbalance  in  the  turbine  or 
accessory  case,  bad  bearings,  and  misalignment.  Cavity  pressure 
problems  are  usually  due  to  to  bad  seals  or  clogged  return  iines  in 
the  oil  sump  systems.  Removals  are  related  to  performance 
problems  of  the  engine  during  testing.  Charts  5.0.7  ana  5.0,8  show 
the  historic  occurrence  of  each  of  these  categories  of  failure  since 
1987.  For  1990,  we  have  determined  that  the  overall  reject  rate  at 
the  date  of  our  analysis  (9/30/S0)  to  be  24%  for  both  the  -180  and  - 
397  engines.  In  both  cases  vibration  accounts  for  approximately 
50%  of  the  observed  rejections.  The  increase  in  rejections  of  the  - 
180  engines  is  especially  alarming,  as  it  appears  that  the  percent  of 
rejections  due  to  vibrations  has  shown  a  steadily  increasing  trend. 


180  REJECTS  (%  OF  DELIVERIES) 


397  REJECTS  (%  OF  DELIVERIES) 


These  rejection  rates  are  unnecessary  in  any  modern  industrial 
process.  They  point  to  either  a  severe  quality  problem,  or  a  design 
flaw  in  the  engines  themselves.  Since  these  engines  have  been  in 
the  inventory  for  many  years,  we  must  assume  that  the  GTE  repair 
process  is  itself  somewhat  to  blame.  While  most  personnel 
associated  with  the  process  admit  to  historic  reject  and  rework 
problems,  thp'e  is  very  little  documentation  as  to  how  these 
problems  have  been  addressed  in  the  past.  I  would  strongly  urge  the 
GTE  management  and  engineering  functions  to  insist  on  careful 
documentation  of  not  only  the  amount  and  cause  of  rejects,  but  also 
the  careful  documentation  of  all  attempted  solutions  to  these 
problems,  including  a  detailed  cause-and-effect  analysis  for  all 
proposed  solutions  to  specific  problems.  As  to  the  type  of  data  that 
should  be  collected,  and  the  manner  in  which  it  should  be  reported, 
the  contract  summary  report  will  contain  specific  examples  in  a 
recommended  format. 

This  rejection/rework  problem  is  extremely  costly  in  both 
labor  expended  and  lowered  production  capacity.  For  example, 
Charts  4.0.5  and  4.0.6  indicate  that  the  time  from  issue  of  the  GTE 
serial  number  at  final  assembly  until  delivery  to  MM  range  from  five 
to  70  days  for  both  engines,  with  the  average  for  the  -180  being  15 
days  and  the  average  of  the  -397  over  17  days.  The  assembly  of  the 
engine  and  its  subsequent  testing,  on  the  other  hand,  should  require 
only  two  or  three  eight  hour  shifts  at  the  most.  We  assume  that  at 
least  part  of  the  12  to  15  day  average  delays  is  attributable  to 
rejection  and  rework  at  final  test.  The  problem  is  much  worse  than 
a  simple  delay  would,  indicate.  We  assume  that  components  which 
are  found  to  be  at  fault  are  removed  from  the  engines,  and  these  are 
then  returned  to  the  repair  process.  Many  of  these  failed 
components  are  circulating  repeatedly  through  the  repair  process, 
passing  through  the  various  inspection  points,  and  being  returned  to 
assembly.  There  is  no  first  in,  first  out  system  in  effect,  and  a 
relatively  small  percentage  of  "bad  actor"  parts  can  contribute  a 
disproportionate  amount  of  work  to  the  process. 
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In  examining  the  clock  readings  of  GTEs  returned  to  the  depot 
due  to  failure  in  the  field,  we  observe  that  41%  of  the  -180  engines 
fail  in  less  than  a  1000  hours  of  field  usage.  The  -397  has  an  even 
worse  record,  as  44%  of  all  engines  fail  in  less  than  650  hours.  At 
2500  hours  of  field  usage,  less  than  28%  of  the  -180s  are  still 
functional,  and  only  13%  of  the  -397  are  operational.  Charts  5.0.9 
and  5.0.10  show  histograms  of  this  data  in  graphical  form,  over  a 
period  of  the  last  four  years  ('86  to  1990).  The  failures  group  to  the 
left  of  the  mean,  with  a  large  number  of  engines  failing  in  less  than 
500  hours  of  field  usage. 

This  data  indicates  that  every  stage  of  the  GTE  repair  process 
needs  quality  assurance  procedures.  A  very  careful  study  of  how 
these  products  are  performing  in  the  field  should  be  undertaken.  If 
the  engine  designs  themselves  are  to  blame,  it  may  be  more  cost 
effective  to  replace  both  of  these  items  with  more  reliable  engines. 
The  need  for  detailed  documentation  of  the  relevant  data  is 
abs^'utely  critical  to  solving  this  problem. 

6.0  SUMMARY 

!  would  recommend  as  many  of  the  backshop  processes  be  brought 
in-house  as  possible.  These  should  not  be  limited  to  strictly  the 
machining  processes,  but  should  include  the  location  of  welding 
facilities,  as  well  as  FPI  capability,  in  close  physical  proximity  to 
the  machining  operations  as  well  as  anodizing  tanks  and  related 
process  equipment. 

A  structured  scheduling  system  should  be  implemented,  with  the  end 
goal  of  significantly  shortening  flow  times  as  its  objective.  To 
facilitate  this  goal,  a  strict  audit  of  all  items  currently  in  process 
should  be  collected,  and  all  unnecessary  WIP  should  be  collected 
from  the  backshops.  These  items  should  be  released  to  the 
backshops  on  a  very  strict  schedule.  A  system  of  personal 
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accountability  for  both  maintaining  this  schedule  and  required 
quality  procedures  needs  to  be  implemented. 

A  structured,  Statistical  Process  Control  and  Quality  Assurance 
system  should  be  implemented  immediately.  Critical  process  and 
operational  parameters  should  be  identified  and  tracked  under  this 
system.  All  potential  process  improvement  suggestions  and  actions 
should  be  carefully  documented. 
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EILD  FAILURE  DATA 
:  SIZE:  FOUR  YEARS 
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CLOCK  READING  AT  TIME  OF  FAILURE 


-397  FIELD  FAILURE  DATA 
(SAMPLE  SIZE:  FOUR  YEARS) 
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EMPLOYEE  Q_ 

RCC  6?y  (Ml 

I  mentioned  to  Danny  that  we  would  be  interested  in  being  of 
assistance  in  his  task  of  implementing  this  system,  within  the 
constraints  of  this  program.  Mr.  Gardner  has  offered  to  contact  the  MDMSC 
personnel  in  charge  of  the  DOIS  system,  if  Danny  would  care  to  be  briefed 
on  their  experiences  with  large,  interrelated  tracking  systems.  There  may 
be  some  important  lessons  learned  in  the  construction  and  functioning  of 
this  MDMSC  system,  which  is  used  to  track  missile  production  in  the 
Harpoon  Missile  Depot. 

Danny  also  answered  several  questions  we  had  in  relation  to  various 
GTE  processes  we  are  studying.  The  in-house  machine  shop  which  he  is 
setting  up  will  contain  five  lathes  and  three  radial  drills.  The  workload  to 
be  transferred  is  mainly  the  shortstack  machining  operations.  We  will 
need  to  determine  what  percent  of  this  workload  will  be  transferred  from 
the  main  machine  shop,  as  well  as  the  flowtimes  associated  with  the  main 
operations  involved.  The  delays  and  transit  times  for  these  items  will 
also  need  to  be  defined,  as  these  will  necessarily  change  when  the 
operations  are  brought  in-house.  We  will  need  to  collect  these  data 
elements  if  we  are  going  to  include  this  proposed  "RCC"  into  the  model. 

I  also  spoke  with  Danny  about  certain  data  collected  in  the  MATPSI 
RCC  in  T.O.  One.  There  were  several  areas  where  I  was  unclear  as  to  what 
was  trying  to  be  accomplished.  He  suggested  that  I  speak  with  Ed  Gill 
(54323),  who  is  the  planner  for  this  area,  and  who  was  also  instrumental 
in  validation  of  this  area  last  year. 

Danny  also  also  suggested  that  I  contact  the  planners  for  the  two 
GTEs  we  are  characterizing  in  order  that  we  might  identify  the  critical 
parts  in  the  production  processes,  and  how  these  items  should  best  be 
tracked  and  analyzed.  The  planner  for  the  180  engine  is  Dan  Heyward,  and 
for  the  397  engine  we  should  contact  Brent  Castle  (Gilbert  Segura  may  be 
alternate  to  Mr.  Castle). 
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7/16/90  -  Monday 

The  GTE  Task  Order  was  to  begin  today,  but  due  to  the  heavy 
downpours  here  the  base  is  closed  to  non-essential  government  personnel 
until  noon.  I  will  try  to  contact  the  necessary  personnel  to  set  up  a  tour 
for  the  GTE  area  tomorrow  morning. 

The  following  is  a  list  of  proposed  tasks  which  I  feel  need  to  be 
accomplished  in  order  to  successfully  meet  our  base  contract  needs: 

T.O.  #15  GTE  Repair  Processes 
Turn-on  date:  7/16/90 

TASKS  - 

*  denotes  in-work 
?  denotes  a  to-do 
!  denotes  a  finished  item 

?  determine  if  we  can  identify  the  major  tasks  that  any  one  GTE  could  go 
through. 

?  determine  what  the  critical  path  is  for  the  GTEs  to  be  studied.  (Is  there 
a  logical  grouping  of  major  components  or  subassemblies  which  will  help 
us  define  this  critical  path). 

?  Build  flow  charts  with  associated  times  and  occurrence  factors. 

?  identify  those  branch  and/or  decision  points  where  we  may  need  to 
collect  sample  data. 

?  identify  the  skill  codes  and  quantities  for  the  various  RCCs.  Contact 
Suzie  Guzeman  to  determine  manpower  availability  for  this  area  (?'l 
shops).  Note:  Randy  may  want  to  go  with  us. 

?  determine  which  resources  are  necessary  to  characterize  flow  for  1st 
model  run. 
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?  determine  MTBF/MTTR  for  all  equip  (database?). 

?  Naming  conventions  for  item  profiles  and  ops  profiles.  How  user 
friendly  are  the  conventions  used  in  T.O.  1  work? 

?  Determine  the  last  12  months  inductions  and  the  last  12  months 
throughput.  (Any  way  to  get  a  grasp  of  how  many  GTEs  are  residing  in 
their  parts  pool?) 

?  talk  with  Danny  and  get  the  details  on  how  he  plans  to  approach  the  GTE 
parts  tracking  system.  What  does  he  plan  to  use  for  identifiers?  Does  he 
have  a  format  for  his  collection  system/forms?  How  is  he  going  to  track 
between  functional  areas?  What  can  we  do  to  help? 

?  What  are  the  needs  and  expectations  of  the  machine  shop  as  regards 
this  Task  Order?  Are  they  talking  about  the  dedication  of  machines  to 
certain  workloads,  or  the  more  classical  "flexible  cell"  concept?  (sounds 
more  like  cellular  groupings  to  me). 

?  How  well  will  MATPGB  ops  profiles  lend  themselves  to  more  logical 
(lesser  detail)  groupings? 


Basically,  we  plan  to  approach  these  RCGs  as  a  single  entity, 
interrelated  in  their  production  of  the  various  GTE  components.  I  agree 
that  the  best  method  is  to  choose  only  the  driver  items  to  track  for  the 
higher  order  model  run.  I  suggest  that  we  take  the  flow  chart  that  was 
previously  produced  and  attach  both  flowtimes  and  occurrence  factors, 
after  identifying  the  major  assemblies  and/or  critical  path  components.  I 
would  like  to  set  as  a  goal  that  we  have  at  least  one  model  run  by  the  20th 
of  August.  "If"  subsequent  runs  are  necessary,  we  should  try  to  ..a. a  them 
no  later  than  two  weeks  after  the  previous  run  (i.e.;  9/4,  9/18,  10/2, 
which  should  easily  allow  us  to  meet  our  10/9/90  validation  deadline  in 
the  thirteenth  week  of  this  task  order). 
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Ken  Premo  and  1  toured  the  GTE  repair  area  this  morning  with 
Danny  Gonzales.  Mr.  Gonzales  toured  us  through  the  various  repair 
facilities,  such  as  the  disassembly,  cleaning,  inspection,  electrical 
paint,  assembly,  and  testing  areas.  Also,  we  toured  those  areas 
which  will  contain  repair  functions  to  be  centralized  in  Bid.  329. 
These  included  the  new  machine  shop  area  and  the  new  cleaning  area, 
both  of  which  are  being  set  up  at  this  time.  We  were  shown  the 
various  component  repair  areas.  There  are  several  areas  which  will 
need  to  be  characterized  for  this  task  order  which  were  not 
previously  examined  in  detail.  These  will  include  the  electronics 
component  repair  and  testing,  the  sheetmetal  repair  and 
manufacturing  areas,  certain  machine  shop  functions,  and  the  parts 
painting  process. 

I  found  it  interesting  that  the  GTE  areas  are  presently 
experimenting  with  OCM  practices.  Mr.  Gonzaies  mentioned  that 
presently  they  are  choosing  only  those  GTEs  which  are  found  to 
require  iStttar  repair  and/or  overhaul  on  initial  receiving  inspection. 
(The  use  of  the  most  functional  or  "cherry"  GTEs  is  certainly 
understandable  for  the  initial  prototyping  of  this  particular 
maintenance  practice.)  I  believe  that  this  practice  would  greatly 
benefit  the  GTE  production  process,  should  it  prove  to  be  a  viable 
option.  I  would  very  much  like  to  see  the  IPI  team  become  involved 
in  this  program,  although  Mr.  Gonzales  mentioned  that  there  were 
some  reservations  expressed  about  this.  Apparently,  an  outside 
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contractor  is  being  brought  in  to  study  this  practice  in  some  detail, 
and  there  were  some  concerns  that  we  might  prove  a  hindrance  to 
their  operations. 

I  noted  that  the  GTEs  are  similar  to  the  UFCs  in  that  there  is  a 
much  larger  induction  rate  than  production  Jt&s:  The  numbers  quoted 
were  inductions  of  11 0-1 20/mo. ,  with  throughput  around  70.  We 
were  also  told  that  the  practice  of  removing  the  serial  number  from 
the  GTE  (and  thereby  losing  accountability  of  parts  tracking)  was 
still  occurring.  When  I  saw  the  large  "kitting"  area  in  the  GTE  area  I 
was  reminded  of  the  problems  associated  with  this  practice,  which  I 
have  seen  in  other  industrial  processes  as  well.  It  is  extremely 
difficult  to  ever  gain  a  proper  understanding  of  any  process  until  you 
began  to  track  the  flow  of  parts,  bv  serial  number,  through  the 
system.  yro6/e^7  /s  te/ny 

Genies >  <-,d  ^  Cstc  fv'nc.fec/  f  ■t’-'-y  t*r-.e/cs' 

We  also  toured  the  GTE  final  testing  facility.  For  reference, 
the  set-up  time  for  the  test  was  given  as  1.5-1.75  hours.  The  actual 
test  is  approx.  6-8  hours,  with  a  15  to  20%  failure  rate.  Mr.  Victor 
Fountano  is  in  charge  of  the  testing  software  support,  and  should 
prove  to  be  a  good  contact  point  in  this  area. 

A  meeting  is  scheduled  *.n  the  MA  conference  room  tomorrow  at 
2:00  pm.  This  meeting  will  serve  as  an  introduction  of  the  MDMSC 
personnel  to  the  GTE  production  and  production  support  personnel. 
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7/19/90  -  Thursday 

Susan  Schattle  has  provided  us  with  copies  of  the  Task  Order  One 
CSR  and  DOB  for  the  MATPGB  and  MATPSI  RCCs.  Mr.  Vroman  has  printed  off 
both  model  runs  for  these  areas,  and  we  shall  familiarize  ourselves  with 
these.  Danny  Gonzales  was  unavailable  for  a  meeting  today,  and  I  was 
unable  to  contact  Ron  Garcia  to  discuss  Machine  Shop  functions.  I  v/ill  set 
up  a  meeting  with  Mr.  Garcia  at  the  earliest  date,  and  attempt  to  speak 
v/ith  Mr.  Gonzales  tomorrow  about  various  task  questions  which  we  have. 

7/20/90  -  Friday 

I  was  unable  to  contact  Danny  Gonzales  this  morning.  Mr.  Gonzales 
will  be  TDY  until  7/26/90,  as  he  is  traveling  to  AFLC  headquarters  this 
week.  Mr.  Gonzales  is  attempting  to  obtain  funding  for  a  part's  tracking 
system  for  the  GTE  areas.  I  hope  that  he  will  have  success  in  this 
endeavor,  as  such  a  system  should  prove  invaluable  to  improving  the  GTE 
overhaul  and  repair  processes.  I  also  believe  that  systems  such  as  this 
could  prove  extremely  valuable  to  DMMIS  functions,  as  I  believe  that 
information  collected  under  such  a  system  would  serve  as  "feeder”  reports 
to  the  DMMIS  files.  This  opinion  is  based  on  information  gained  from 
conversations  v/ith  Mr.  Morris  Wexler,  who  is  a  representative  of  the 
DMMIS  program  here  on  KellY  AFB. 

I  v/as  unable  to  obtain  a  meeting  v/ith  Ron  Garcia  to  discuss  Machine 
Shop  practices  and  the  feasibility  of  flexible  cell  or  dedicated  machine 
technology  in  this  area.  Mr.  Garcia  was  out  on  personnel  leave  for  the 
latter  half  of  the  day.  I  v/ill  attempt  to  contact  him  on  Monday.  I  am 
anxious  to  make  our  initial  survey  in  this  area,  as  I  remember  from 
previous  visits  that  this  is  a  large  machining  area,  v/ith  a  fairly 
significant  workload. 
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7/23/90  -  Monday 

I  have  made  appointments  with  Ms.  Guzeman  and  Mr.  Pike  for 
tomoirow  morning,  i  wish  to  discuss  manpower  availability  and  overtime 
questions  with  Ms.  Guzeman.  I  would  like  to  speak  with  Mr.  Pike  aboi  f 
information  I  will  need  from  certain  GTE  planners,  for  whom  he  is  the 
manager,  as  well  as  the  various  engineering  functions  which  he  oversees. 
I  would  also  like  him  to  suggest  a  point  of  contact  for  certain  information 
which  we  received  v/ith  the  original  T.O.  15  SOW,  which  showed  both 
operations  descriptions  and  associated  times,  as  well  as  the  RCGs 
involved.  This  data  could  be  potentially  very  valuable  to  us.  I  would  also 
like  to  question  him  in  regard  to  various  data  bases  which  may  reside  in 
his  area,  and  the  appropriate  managers  to  contact  in  regard  to  these. 
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7/24/90  -  Tuesday 

Ken  Premo  and  I  met  with  Mr.  Pike  this  morning.  Also  present  was 
Juan  Garza,  who  is  the  planning  chief  under  Mr.  Pike.  We  discussed  several 
topics,  including  our  mutual  desire  to  reduce  impact  on  the  production 
capacity  of  the  GTE  area  by  reducing  the  amount  of  interviews  and  their 
length,  especially  in  those  areas  previously  characterized.  Mr.  Pike 
identified  his  office  as  the  end  user  of  the  model  once  we  are  complete.  I 
questioned  Mr.  Pike  about  what  his  expectations  and  needs  for  a 
simulation  model  would  be.  Basically,  his  concept  of  a  useable  model 
would  be  one  which  allowed  analysis  of  those  parts  which  have 
historically  caused  delays  or  other  process  problems,  such  as  quality  or 
functional  impairment  to  the  GTEs  themselves.  These  parts  should  be 
given  special  attention,  as  they  would  most  likely  be  on  the  "critical  path" 
for  the  GTE  process.  I  was  pleased  to  hear  this  opinion,  as  it  fits  in  nicely 
with  our  concept  of  higher  order  modeling.  I  feel  that  this  should  make 
efforts  much  more  effective  than  if  we  were  driven  to  performing  our 
characterization  at  the  lowest  level  of  detail  possible. 

Mr.  Harris,  Mr.  Premo,  and  myself  also  spoke  with  Ms.  Guzeman  this 
morning.  Ms.  Guzeman  provided  us  with  information  on  labor  hours, 
including  overtime,  for  several  of  the  RCCs  involved  in  the  GTE  task  order. 
From  this  data  I  should  be  able  to  determine  the  manpower  availability  for 
the  various  areas  we  will  be  studying.  An  example  sheet  is  included  as  an 
attachment  to  these  notes,  designated  with  today's  date. 
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7/25/90  -  Wednesday 

Mr.  Gardner,  Mr.  Vroman,  Mr.  Premo,  and  myself  toured  the  Machine 
Shop  this  morning  with  Ron  Garcia.  Mr.  Garcia  discussed  several  points  of 
interest  with  us,  including  machine  shop  workloads,  layout,  management, 
and  various  other  related  topics.  We  also  discussed  the  task  of  analyzing 
the  machine  shop  functions  for  applicability  to  flexible  cell 
manufacturing  and/or  group  technology.  Mr.  Garcia  has  performed  some 
preliminary  studies  in  this  area  which  I  feel  show  significant  promise.  He 
has  carried  out  some  initial  analysis  regarding  the  grouping  of  items  by 
geometry,  as  well  as  by  machines  and  process.  Due  to  his  extremely  busy 
schedule,  he  has  not  been  able  to  put  the  time  and  effort  into  this  area 
that  he  would  have  wished.  I  feel  that  we  should  examine  this  data  in 
detail  when  we  begin  the  characterization  and  analysis  of  this  question. 

One  important  determination  which  will  need  to  be  made  is  the 
applicability  of  flexible  cell  technology  to  the  the  manufacturing 
functions  of  the  Numerically  Controlled  (NC)  machines  found  in  this  shop. 
After  some  discussion,  I  expressed  the  opinion  that  these  machines  would 
probably  not  be  acceptable  candidates  for  this  technology.  The  usage  of 
Numerically  Controlled  (NC)  machines  in  ALC  operations  may  appear  quite 
low  by  industry  standards,  especially  given  the  capital  intensive  nature  of 
this  equipment.  Unfortunately,  given  the  high  variability  and  relatively 
small  lots  that  are  historically  involved,  it  would  probably  be  impractical 
to  contract  this  work  out  to  other  sources.  These  same  conditions  would 
appear  to  make  the  NC  machines  poor  candidates  for  consideration  in  any 
flexible  cells  or  dedicated  machine  grouping. 

On  the  other  hand,  the  repair  processes  being  performed  in  this 
machine  shop  may  well  prove  to  contain  several  candidates  for  grouping 
into  flexible  or  dedicated  cells.  The  volume  of  items  in  work  is  often 
-  fairly  stable  and  well  defined.  The  repair  processes  themselves  are 
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probably  fairly  well  defined,  and  machinists  in  this  area  should  be  well 
familiar  with  various  constraints  and  variables  associated  with  this 
workload.  These  considerations  may  indicate  that  logical  groupings  of 
dedicated  machines  could  produce  improvements  in  the  candidate 
processes.  Savings  in  set-up  and  machining  time,  as  well  as  the  related 
labor  savings,  could  be  possible.  Quality  might  also  be  affected  as  the 
machining  processes  would  be  more  easily  managed.  More  efficient 
scheduling  and  planning  of  workloads  might  also  be  realized.  While  all  of 
these  points  are  mere  conjectures  at  this  point,  I  do  feel  that  certain  of 
the  repair  processes  involved  could  be  candidates  for  this  technology. 

Mr.  Garcia  introduced  us  to  production,  scheduling,  and  planning 
chiefs  in  this  area.  Per  Mr.  Sanchez  (production  chief)  request,  Mr.  Garcia 
is  setting  up  a  meeting  with  essential  personnel  in  this  area  so  that  we 
can  brief  them  on  our  involvement  in  the  program. 
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7/26/90  -  Thursday 

Scott  Vroman,  Ke^  Premo,  and  myself  met  with  Danny  Gonzales  to 
discuss  various  points  of  interest  in  regard  to  the  GTE  task  order.  Mr. 
Gonzales  had  just  returned  from  AFLC  Headquarters,  where  he  was 
successful  in  obtaining  funding  for  an  expert  system/parts  tracking 
package  for  the  GTE  area.  We  were  ail  quite  pleased  to  hear  this,  as  we 
believe  that  this  area  could  greatly  benefit  from  such  a  system  properly 
implemented.  I  was  somewhat  surprised  at  the  aggressive  schedule  that 
was  set  for  implementing  this  program.  The  hardware  is  to  be  installed 
and  functional  by  Jan.  1,  1931,  and  the  software  and  configuration  is  to  be 
operational  in  April  '91.  As  Mr.  Gonzales  pointed  out,  this  will  be  a 
rigorous  schedule.  I  hope  that  we  can  assist  him  as  much  as  possible 
through  our  efforts  in  this  area. 

The  following  notes  represent  my  understanding  of  the  system. 
Anyone  interested  in  more  detailed  information  should  contact  Mr. 
Gonzales  directly.  As  I  understand  it,  the  system  to  be  installed  has  an 
AT&T  3B2  system  at  its  heart,  with  40  terminals  placed  throughout  the 
GTE  process  area.  The  system  will  support  bar  code  and  automated 
tracking  functions,  and  should  allow  data  collection  throughout  the 
process,  including  the  parts  pool.  The  system  is  to  be  integrated  with 
existing  data  systems,  and  all  efforts  will  be  made  to  configure  it  in 
support  of  DMMIS  functions.  The  desired  result,  in  addition  to  a  more 
manageable  production  process,  would  be  the  ability  to  charge  the  user 
commends  for  actual  hours  expended  on  specific  end  items.  The  proposal 
presented  to  the  AFLC  personnel  included  an  estimated  ROI  of  20:1,  a 
proposed  reduction  in  labor  by  10%,  and  a  reduction  in  stock  items  by  10%. 
The  software  system,  and  the  contractor  to  be  used  in  configuring  this 
system,  has  not  yet  been  identified. 
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1  mentioned  to  Danny  that  we  would  be  interested  in  being  of 
assistance  in  his  task  of  implementing  this  system,  within  the 
constraints  of  this  program.  Mr.  Gardner  has  offered  to  contact  the  MDMSC 
personnel  in  charge  of  the  DOIS  system,  if  Danny  would  care  to  be  briefed 
on  their  experiences  with  large,  interrelated  tracking  systems.  There  may 
be  some  important  lessons  learned  in  the  construction  and  functioning  of 
this  MDMSC  system,  which  is  used  to  track  missile  production  in  the 
Harpoon  Missile  Depot. 

Danny  also  answered  several  questions  we  had  in  relation  to  various 
GTE  processes  we  are  studying.  The  in-house  machine  shop  which  he  is 
setting  up  will  contain  five  lathes  and  three  radial  drills.  The  workload  to 
be  transferred  is  mainly  the  shortstack  machining  operations.  We  will 
need  to  determine  what  percent  of  this  workload  will  be  transferred  from 
the  main  machine  shop,  as  well  as  the  flowtimes  associated  with  the  main 
operations  involved.  The  delays  and  transit  times  for  these  items  will 
also  need  to  be  defined,  as  these  will  necessarily  change  when  the 
operations  are  brought  in-house.  We  will  need  to  collect  these  data 
elements  if  we  are  going  to  include  this  proposed  "RCC"  into  the  model. 

I  also  spoke  with  Danny  about  certain  data  collected  in  the  MATPSI 
RCC  in  T.O.  One.  There  were  several  areas  where  I  was  unclear  as  to  what 
was  trying  to  be  accomplished.  He  suggested  that  I  speak  with  Ed  Gill 
(54323),  who  is  the  planner  for  this  area,  and  who  was  also  instrumental 
in  validation  of  this  area  last  year. 

Danny  also  also  suggested  that  I  contact  the  planners  for  the  two 
GTEs  we  are  characterizing  in  order  that  we  might  identify  the  critical 
parts  in  the  production  processes,  and  how  these  items  should  best  be 
tracked  and  analyzed.  The  planner  for  the  180  engine  is  Dan  Heyward,  and 
for  the  397  engine  we  should  contact  Brent  Castle  (Gilbert  Segura  may  be 
alternate  to  Mr.  Castle). 
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CL\c£-'/' 0-^_* —  fr^“  Ccrc^G>i'  'pC'J^^S  0-b<?-i-  ct  4.0  kv't  .  iW-  0 
IcwfyZ-^  4-  rt  s  4~z>  {'•‘--fCis^r  £nvx_  S.C  W »■ r . 

P  V)tJt  i4“  S  iv-c-ovJl^  I'Cpteo’  Vt'^v«vjf~  "fVvC^ 

dUyg-i (>v^  <zJ£j.*JLcl  ~Z-5C’? o  c"^  i'L~*L  C<rc4lc.^' > 

'fi-^ck-  cwv i~T>  -GkGl^^  I'&clIcz  - 
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11/5/90 


We  met  with  Susan  Schattle  and  Danny  Gonzales  this  morning 
to  discuss  experimentation  and  Task  Order  Status.  MDMSC  personnel 
present  included  Greg  Gardner,  Scott  Vroman,  Ken  Premo,  and  myself. 
We  discussed  various  issues,  including  the  overall  status  of  the  Task 
Order.  I  gave  Mr.  Gonzales  a  list  of  the  items  referring  to  our 
engineering  assessment  task.  This  was  per  Ms.  Seattle's 
instructions,  who  felt  that  we  should  provide  a  clear  idea  of  the 
content  of  our  assessment  to  Mr.  Gonzales.  Mr.  Gonzales  and  Mr. 


Gardner  were  both  required  to  sign  this  list.  A  copy  was  provided  to 
Ms.  Schattle  at  todays  meeting.  A  signed  copy  of  this  list  is 
enclosed.  As—fto  ono  oleo  -has-folt  the  need-  to  comment  on  the¬ 


ta— myself.  I  will  say  that  all  of  Mr.  Gonzales'  requests  regarding 
engineering  assessment  appear  on  the  list,  as  well  as  several  others 
which  we  feel  are  important. 


The  remainder  of  the  meeting  dealt  with  items  requested  by 
Mr.  Gonzales  for  experimentation.  We  agree  with  his  initial  list,  as  I 
have  mentioned  in  previous  notes  on  the  subject,  except  for  one 
item.  This  deals  with  the  subject  of  rejections  at  final  assembly  of 
individual  components.  For  various  reasons  we  did  not  place  this 
data  in  the  model,  although  we  did  analyze  existing  data  (in  the  form 
of  log  books  provided  to  us  by  final  test).  I  explained  that  a  detailed 
analysis  of  all  rejection  data  would  be  provided  to  Mr.  Gonzales  in 
our  engineering  assessment.  Mr.  Gonzales  also  requested  that  I 
provide  him  with  a  "Theoretical  Best"  model  run,  which  we  had 
discussed  at  an  earlier  date.  I  agreed  to  have  this  by  Wendsday  ' 
morning. 


I  also  pointed  out  that  the  experimentation  sheet  listed  one 
experiment  which  dealt  with  modeling  the  effects  of  bringing  the 
"shortstack"  workload  in-house.  Since  this  move  has  already  been 
made,  I  suggested  that  we  examine  another  workload,  and  use  the 


data  available  from  the  shortstack  move  to  configure  the  necessary 
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suggestion,  and  I  reminded  him  that  we  still  needed  the  log  books 
which  Mr.  Perez  maintains  in  the  Parts  Pool  if  we  are  to  perform 
this  analysis  in  a  structured  manner.  He  agreed  to  try  and  provide  us 
the  logs  sometime  later  this  week. 


I  spent  the  rest  of  the  day  working  with  Mr.  Vroman  on 
constructing  our  experimental  methodology.  Mr.  Vroman  will  provide 
me  with  a  listing  of  the  exact  experimental  formats  on  Wensday,  as 
he  will  be  teaching  a  class  on  constructing  and  running  the  model, 
and  other  related  VAX  issues  tomorrow  (Tuesday). 
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October  19,  1990 


TO:  Susan  Schattle 

MDMSC  plans  to  provide/perform  the  following  to  complete  the  TO 
15  engineering  assessment: 

1)  Analyze  rejection/rework  points  on  GTE  process  and 
recommend  a  statistical  process  control  plan  to  help  the  ALC 
reduce/eliminate  the  rework.  The  MDMSC  SPC  software  used  will  be 
delivered  to  the  Air  Force  at  completion.  Provide  analysis  of 
historical  production  practices  for  GTE  processess  (FY90  as  period 
of  study). 

2)  Study  the  vibration  problem  currently  experienced  in  GTE 
final  test,  with  documentation  of  said  analysis,  and  provide  such 
recommendations  as  appear  feasible. 

3)  Have  the  MDMSC  commercial  maintenance  specialist  survey 
the  commercial  airline  industry  to  determine  the  general  extent  of 
maintenance  problems  experienced  with  Garret  GTEs.  Make 
appropriate  recommendations. 

4)  Have  an  MDMSC  specialist  in  FPI  processes  examine  the 
current  and  proposed  GTE  FPI  process  and  make  appropriate 
recommendations  (will  do  our  best  to  get  him  on-site). 

5)  Study  and  describe  the  potential  use  of  CO2  blasting  in  the 
GTE  cleaning  process. 

6)  Use  the  XCELL  simulator  software  (instead  of  UDOS)  to 
evaluate  the  feasibility  of  establishing  machining  cells,  within  the 
machine  shop  or  the  GTE  repair  area.  The  XCELL  software  and  files 
(IBM  compatible)  will  be  delivered  to  the  A.F.  at  the  end  of  the  T.O. 


b^l 


7)  Estimate  (ROM)  current  GTE  -  180  &  397  WIP  levels  and 
make  appropriate  recommendations  for  reduction. 

8)  Evaluate  use  of  a  radio  tracking  system  on  GTE  parts. 

9)  Analyze/Estimate  probable  effects  of  bringing  in  inter¬ 
service  workload  and  make  appropriate  recommendations. 

10)  Analyze  and  report  on  standardizing  the  pick-up  and  drop¬ 
off  points  for  GTE  processes  in  building  329  and  associated 
backshops. 


Note:  Where  possible,  a  cost/benefit  analysis  will  be  perfomned  for 
the  above  items. 


^reg 

MDN 


'Greg  Gardner 
MDMSC 


Danny  Gonzalei 
SA-ALC 
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642. 


Since  our  office  was  to  be  used  for  teaching  Mr.  Vroman's 
Model  course,  I  worked  at  home  for  most  of  the  day.  I  finished  my 
analysis  of  GTE  rejection  data,  both  end  item  and  component  parts. 
This  data  will  be  discussed  in  detail  in  the  engineering  assessment 
summary  I  am  producing.  I  should  have  this  summary  completed  next 
week  (Tuesday).  I  also  finished  several  pages  of  the  draft  CSR, 
which  I  will  provide  to  Mr.  Gardner  for  review.  These  will  then  be 
provided  to  Mr.  Gonzales  as  soon  as  possible  for  both  review  and 
editorial  comments. 

I  spent  the  rest  of  today  entering  the  work  sampling  data  into 
our  EXCELL  database.  The  analysis  of  this  data  to  date  will  be 
provided  in  the  engr.  assessment  summary  I  spoke  of  earlier. 
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I  provided  Mr.  Gonzales  with  a  "Theoretical.  Best"  model  run 
this  morning.  Basically,  !  went  into  the  model’s  ops  files  and 
changed  all  of  the  IN  and  OUT  times  to  reflect  24.0  hrs  (although  the 
OUT  times  reflect  a  normal  distribution  around  a  deviation  of  +/-  8.0 
hrs.).  If  this  seems  to  long,  please  note  that  most  areas  involved  in 
the  GTE  repair  process  presently  only  maintain  one  shift,  or  at  least 
only  designate  GTE  component  processing  to  one  shift.  That  leaves 
one  eight  hour  shift  for  the  movement  of  items  between  RCCs.  I  feel 
that  this  is  a  reasonable  minimum,  for  .these  model  entries. 
Naturally,  the  process  times  for  a  GTE  were  dropped  dramatically.  If 
I  were  to  be  charged  with  streamlining  the  GTE  process,  this  is  the 
baseline  I  would  aim  for. 

Mr.  Vroman  provided  me  with  a  copy  of  the  experimental  design 
format  and  naming  conventions  (which  follows).  I  structured  the 
Resource  and  Ops  files  to  configure  to  the  required  parameters.  I 
contacted  Mr.  Gonzales  to  remind  him  that  we  still  need  the  Parts 
Pool  log  which  Mr.  Perez  maintains.  This  is  necessary  since  we  are 
going  to  analyze  how  the  moving  of  the  "shortstack’’  workload  in- 
house  will  affect  production  of  this  item,  and  then  extrapolate  this 
data  to  make  assumptions  based  on  bringing  the  -180  bearing 
housing  in-house. 


DDB  SECTION  CODE 


DDB  PAGE  NO. 


9? 


GTE  EXPERIMENTAL  DESIGN  FILE  NAMES  MATRIX 


FILENAMES.  I GTEPART.  GTERES.  GTEOPS.  I  GTEETC.  I  GTE  .OUT 


PART  RES  OPS  I  ETC  OUTPUT 
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I  spent  today  working  on  the  CSR,  as  well  as  several  other 
items  of  interest.  !  incorporated  some  new  parts  tracking 
information  into  the  EXCELL  spreadsheets.  Mr.  Vroman  and  I  worked 
on  experimentation,  and  we  hoped  to  be  ready  to  analyze  our 
experimental  results  by  Tuesday  of  next  week.  I  also  checked  with 
Mr.  Premo  on  his  progress  with  the  GTE  vibration  analysis.  I  called 
Mr.  Gonzales  to  remind  him  that  we  still  need  Mr.  Perez’  parts  pool 
log  to  structure  our  last  experimental  files  on  the  bearing  housing 
workload. 
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As  Mr.  Gonzales  had  not  beed  able  to  obtain  the  parts  pool  logs, 

I  went  to  the  parts  pool  and  obtained  copies  of  the  Parts  POol  Daily 
Count,  which  has  been  maintained  for  approximately  a  month. 
Unfortunately,  this  count  only  showed  one  "shortstack"  being 
delivered  to  the  parts  pool  in  this  time  period.  I  was  therefor  unable 
to  make  any  form  of  analysis  which  could  be  used  in  transferring  a 
new  workload  into  bid.  329.  I  went  ahead  and  structured  the  bearing 
housing  workload  by  making  several  assumptions.  First,  I  assumed 
that  only  one  person  and  associated  equipment  would  be  used  in 
processing  this  workload,  as  is  now  the  case  in  the  machine  shop.  I 
changed  the  IN  and  OUT  times  in  the  model  to  reflect  a  24.0  hr. 
turnaround,  as  I  did  earlier  in  the  "Theoretical  Best"  model  run.  I 
further  changed  the  ops  files  to  reflect  the  manpower  and  equipment 
changes  mentioned  earlier.  I  then  changed  the  resource  files  to 
reflect  the  necessary  modification  ("unique”  manpower  and 
equipment  codes,  and  corrections  to  the  availability  of  the  related 
resources).  I  called  Mr.  Vroman  and  informed  him  of  these  facts,  and 
he  may  now  run  experiments  19  through  36. 


?o 
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I  spent  most  of  today  reviewing  the  XCELL+  Factory  Modeling 
System  manual.  I  will  begin  inputting  data  into  this  model  later  this 
week.  As  previously  mentioned,  l  intend  to  perform  certain  parts  of 
our  machine  cell  analysis  using  this  software.  This  is  simply  to 
facilitate  the  performance  of  this  part  of  our  project,  as  we  do  not 
feel  that  it  is  necessary  to  structure  UDOS  files  for  this  task  at  this 
time.  The  XCELL+  model  is  a  limited  simulator  utilizing  symbolic 
graphics  in  the  construction  of  the  proposed  manufacturing  process. 
It  is  its  ease  of  information  entry,  as  .well  as  the  usefulness  of  its 
graphical  presentation  format  which  influenced  our  choice  of  this 
software.  We  felt  that,  given  the  purely  theoretical  nature  of  our 
machining  cell  model,  we  would  benefit  from  a  simulation  package 
which  had  a  graphical  presentation  mode.  This  would  facilitate  the 
understanding  and  workings  of  such  a  system.  However,  this 
simulator  does  not  begin  to  approach  the  analysis  and  construction 
power  available  to  the  UDOS  simulation  model.  It  simply  allows  us 
to  easily  produce  a  theoretical  model  using  limited  machines  and 
other  resources,  while  displaying  the  results  of  such  a  model  in  an 
easily  understood  and  presentable  format.  Naturally,  MDMSC  will 
present  a  copy  of  this  software  (which  is  granted  under  a  non¬ 
exclusive,  non-transferable  license  for  use  on  a  single  user 
computer,  as  per  the  manufacturer’s  specifications)  to  the  ALC.  The 
software  package  is  designed  for  the  personal  use  of  a  single 
engineer,  but  more  powerful  applications  exist.  Please  refer  to  the 
software  packaging  information  for  more  details. 

I  also  performed  tasks  related  to  the  parts  tracking  task,  and 
reviewed  certain  data  collected  by  Mr.  Premo  to  be  sent  to  our  FPI 
specialist.  We  are  still  awaiting  word  on  Mr.  Gonzales'  opinion  of 
the  new  model  runs,  which  he  was  provided  on  Friday.  Mr.  Gonzales 
is  at  a  conference  this  week,  and  may  be  unavailable  until  Monday. 
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Mr.  Gardner  spoke  with  Mr.  Gonzales  yesterday  at  the 
conference  they  are  both  attending.  Mr.  Gonzales  expressed  some 
concern  over  what  he  felt  was  the  low  occurrence  of  certain 
operations  in  the  model  ops  files.  He  asked  that  we  analyze  the 
reasons  for  these  O.F.  inputs. 

Basically,  the  data  presented  in  the  spreadsheets  provided  at 
the  validation  meeting  last  Friday  is  self-explanatory.  The  O.F.s 
found  in  the  model  represent -  the.  ..actual  .occurxejice_o.L.the_specific 
operations  during  the  1990  FY.  The  data  was  taken  from  our  analysis 
of  the  historical  documentation  provided  by  stamped  WCDs  for  this 
time  period.  This  data  is  clearly  shown  in  the  updated  spreadsheets 
we  provided,  as  mentioned  in  my  engineering  notes  of  a  week  ago. 
While  the  occurrence  factors  presented  may  be  considered 
representative  only  for  the  sample  period  we  are  studying,  I  would 
point  out  that  the  data  is  much  more  intrinsically  accurate  than  that 
which  would  be  gained  from  interview  sources,  as  previously  done  in 
this  project’s  history.  I  also  should  point  out  it  is  only  the  unique 
nature  of  the  GTE  process  paperwork  which  makes  this  analysis 
possible,  as  we  are  tracking  items  across  backshops,  rather  than  in 
the  RCC  itself.  In  my  opinion,  most  of  the  negative  comments  MDMSC 
has  made  about  the  use  of  WCD  historical  data  in  analyzing  specific 
operations  within  an  RCC  is  still  valid. 

I  am  eagerly  awaiting  Mr.  Gonzales  return  to  the  base,  as  I 
would  like  to  find  out  if  we  have  a  valid  model  or  not.  We  need  to 
begin  experimentation  as  soon  as  possible. 
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I  made  some  minor  changes  to  the  latest  model's  ops  file 
today.  This  was  part  of  my  effort  to  make  sure  that  all  of  the 
inputted  O.F.s  were  correct,  per  the  concerns  Mr.  Gonzales  expressed 
yesterday.  I  found  no  incorrect  inputs  on  the  occurrence  factors 
themselves,  but  I  did  find  a  few  cases  where  the  listed  resources 
for  an  operation  were  incorrect,  or  the  actual  operation  time  was 
itself  incorrect.  These  are  all  extremely  minor  changes,  as  none  of 
the  operation  IN  and  OUT  times  changed  (these  being  the  drivers  in 
the  GTE  Process  Model).  This  was  a  very  detailed  screening  of  the 
present  ops  file,  using  the  ALC  Labor  Standards  listing,  as  well  as 
both  the  latest  WCD  formats  and  the  older  formats  representing  the 
historical  documentation  sample  we  analyzed.  I  feel  that  these 
changes  correct  any  and  all  inaccuracies  which  were  present.  I  am 
fairly  confident  that  this  is  now  one  of  the  best  structured  models 
which  we  have  produced  in  any  Task  Order,  within  the  constraints 
placed  by  our  present  SA-ALC  customer  (i.e.,  replacement  of 
interview  data  by  ALC-provided  Labor  Standards,  part  tracking  data). 
The  model  was  reran  with  these  changes,  and  the  results  are 
attached.  Note  the  small  change  in  Historical  vs.  Simulated 
flowtimes  and  throughput  which  these  changes  influenced.  This  very 
graphically  points  to  our  assertion  that  management  in  these  various 
RCCs  must  eliminate  the  historically  long  flow  times  within  their 
processes,  flowtimes  which  apparently  have  little  to  do  with  the 
repair  of  the  items,  if  they  are  to  see  any  meaningful  results  from 
changes  at  the  individual  operation  levels. 

Scott  and  I  spent  the  rest  of  the  day  discussing 
experimentation  considerations  for  this  RCC. 
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I  Visited  Cold  Jet,  Inc.  (Cincinnati,  OH)  w/Sadie  McFarland.  The 
purpose  of  the  visit  was  to  evaluate  the  application  of  a  CO2 
blasting  process  to  cleaning  engine  parts.  Sample  parts  from  MAE 
and  MAT  were  used  to  test  the  application  of  this  technology  to  the 
current  SA-ALC  cleaning  processes. 

CO2  blasting  equipment  is  currently  manufactured  by  two  companies 
-  Cold  Jet  and  Alpheus.  The  Alpheus  technology  is  older.  It's 
cleaning  action  is  based  largely  on  kinetic  energy  imparted  to  the 
cleaning  surface  by  the  high-pressure  impact  of  CO2  pellets.  Cold 
Jet's  process  is  optimized  for  maximum  thermal  effects  and  places 
less  emphasis  on  kinetics.  Cold  Jet  uses  a  lower  blast  pressure  and 
heavier  pellet  density  than  Alpheus.  Both  manufacturer’s  equipment 
is  currently  installed  in  AFLC. 

Alpheus  has  a  blast  booth  installed  at  OC-ALC.  During  MDMSC's 
evaluation  of  OC-ALC  cleaning  technology  (1  Aug  SO),  OC-ALC 
engineers  reported  that  the  Alpheus  process  worked  but  required  a 
chemical  clean/strip  prior  to  CO2  blasting.  The  equipment  was 
described  as  reliable  and  they  complimented  Alpheus  on  their 
customer  support. 

Cold  Jet  equipment  has  been  purchased  by  WR-ALC  and  installation 
has  begun.  The  equipment  is  not  yet  in  use  (due  apparently  to 
facilities  problems  -  insufficient  electrical  wiring  in  the  WR-ALC 
hangar),  and  MDMSC  has  no  performance  data. 

In  an  unrelated  effort,  McDonnell  Aircraft  Company  (McAir) 
conducted  an  evaluation  of  both  vendors  and  recommended  Cold  Jet 


as  the  process  of  choice  for  aviation  applications.  A  copy  of  this 
report  was  provided  to  MAE  engineering  staff. 

The  Cold  Jet  equipment  consists  of: 

Cold  Jet  Blast  Unit: 

This  unit  produces  the  CO2  pellets  (from  liquid  CO2)  and  provides 
nozzle  pressure  (regulated)  for  blasting.  These  units  come  in  single, 
double,  and  triple  nozzle  configurations.  The  facilities  foot  print  of 
these  units  is  4  x  6  (single)  or  4  x  8  (double/triple).  The  input 
requirements  are: 

Electrical  power  (consumption  rate  UNK) 

Liquid  CO2  (nominal  temp  =  0?F.) 

Pressurized  air  (pressure  is  as  required  -  max  rating  is  350 
psi).  This  can  be  shop  air  or  pressurized  dry  air  or  another 
inert  gas. 

These  units  are  reported  as  highly  reliable.  While  no  MTBF/MTTR 
figures  were  immediately  available,  Cold  Jet  reported  that  95%  of 
all  unscheduled  failures  were  repairable  in  less  than  20  min.  The 
vendor  provides  a  1  year  warranty,  plus  a  24  hour  guarantee  on 
return  to  service  (a  24  hour  hotline  is  maintained).  The  units  are 
maintained  on  a  100  (operating)  hour  PM  schedule. 

MAX  CO2  consumption  is  1400  Ibs/hour. 

Blast  ■  Nozzles: 

The  units  are  equipped  with  a  broad  assortment  of  nozzles  for 
various  applications.  Nozzles  can  be  customized  to  fit  specific 
applications.  The  nozzles  can  be  changed  by  the  operator  in  5  -  10 
seconds  without  shutting  down  the  unit  (Blasting  must  stop, 
however,  for  safety  reasons).  The  nozzles  are  connected  to  the  blast 
unit  by  insulated  cryogenic  pressure  hose.  The  nominal  length  for 


this  hose  is  60  -  100  ft  but  this  can  be  increased  to  over  300  ft  if 
necessary,  or  shortened  as  required. 

Flow  splitter  units  are  available  which  allow  one  blast  unit  to 
deliver  pellets  through  multiple  nozzles  or  switch  between  nozzles 
as  required.  MDMSC  saw  a  cleaning  station  designed  for  Ford,  Inc. 
(stripping  automobile  conveyor  carriers)  that  used  one  blast  unit  to 
support  multiple  nozzles  in  various  arrangements.  The  plumbing  was 
very  involved  but  appeared  well  constructed. 

Child  Blast  Unit 

This  is  a  portable  unit  which  does  not  produce  its  own  pellets.  It 
stores  pellets  from  a  pelletizer  or  a  blast  unit  and  delivers  them  to 
the  part.  Those  units  contain  about  700  lbs  of  CO2  pellets. 

CO£  Tank  Unit 

The  tank  contains  liquid  CO2  maintained  at  0°F.  This  is  pure  (food- 
grade)  CO2  reclaimed  by  the  manufacture  (Liquid  Carbonic)  from 
other  manufacturing  processes.  Delivery  pressure  is  300  psig. 

Costs  for  this  equipment  was  provided  as: 

Single  Blast  Unit  -  $  150K 

Double  -  $  250K 

Triple  -  $  330K 

Child  -  $  50K 

CO2  2.5  0/lb  delivered 

Cold  Jet  reports  their  equipment  is  currently  used  by  Delta, 
Northwest  AL,  Federal  Express,  and  Boeing  Corp. 

A  variety  of  parts  were  cleaned,  with  various  degrees  of  success. 
The  details  of  the  cleaning  process  (and  results)  are  documented  on 
the  video  tape  entitled  "Cold  Jet/MDMSC/iPI  Test  16  Oct  90." 


The  process  was  extremely  effective  in  removing  grease,  oils,  heavy 
carbon/coking,  gaskets  and  sealants,  and  paint  from  heavier  - 
substrate  items. 

The  process  was  less  effective  in  removing  primer  from  thin  sheet 
metal  parts,  although  it  was  able  to  accomplish  this. 

The  process  was  ineffective  at  removing  burnt  carbon  that  had 
bonded  with  the  metal  substrate  surface.  It  did  not  produce  white 
metal. 

•  MDMSC  will  provide  video  and  photo  documentation  on  these 
parts  to  MAE/MAT  engineers. 

•  The  engine  blade  blasted  will  be  shown  to  the  MDMSC  FPI 
expert  whenever  I  can  get  him  down  here.  We  want  to  know  if  it 
could  be  inspected  by  a  modified  FPI  process. 

•  Will  ask  Lisa  Baumgardner  to  get  details  on  NWA,  Delta,  and 
Fed  Ex  use  of  the  technology  (and  how  they  really  like  it). 
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T  GATE 
IN G  TYPE 


CHEMICAL/HAZARDOUS  MATERIAL  REQUEST  type  request  {Check  one)  .2.  cimnnumber 

(Type  or  Print  With  Pen  Only)  _  □  INITIAL  □]  RENEWAL  Q3S9-S70 

3.  ORGANIZATION  SYMBOL  I  4.  FUNCTIONAL  CODE  I  5.  OPERATION  CODE  (Shop)  6.  ZONE  NUMBER  ' 

^SA-ALC/MATPSI _  MTFS9Q _ MAS7Q _  '  DEXX-OtSO _ 

B.  WORKCENTER  TITLE  8.  BUILDING  NUMBER  9.  LOCATION  (fie  specific) 

W  PARTS  INSPECTION _ _  0329 _  COL  E-4 _ 

10.  NSN/LSN  11.  NOUN  12.  UNIT  OF  ISSUE 

6850PWS-1  DEVELOPER,  TYPE  I,  FORM  B  1  00/LB/LB 


13.  PART  NUMBER  AND  TRADE  NAME 


16.  MANUFACTURER'S  NAME 


14.  MATERIAL  SPEC  (State  any  Mil-Spec,  Fed-Spec  etc,  15.  MONTHLY  REQUIREMENT 
leave  blank  if  unknown ) 


MIL-I-25135D _ 

17.  MANUFACTURER'S  ADDRESS  (City  and  State) 


1 18.  CAGE/FSCM NUMBER 


19.  JUSTIFICATION  (State  T.O.,  callout,  manufacturer's  callout,  work  specs,  drawings,  etc,,) 

TO  33B-1-1 


20.  PROCESS  ( Fully  describe  work  activity  and  process  in  which  this  material  is  used,  identify  method  of  application  20a.  NEW  PROCESS  ( Check  one) 
and  applicable  end  items) 

LUORESCENT  PENETRANT  INSPECTION  ^  YES  ^XN° 


21 .  DISPOSAL  METHOD  FOR  WASTE  GENERATION  ( Check  one) 

□  CONSUMED  IN  USE  □  IWTP  □  OTHER  (Explain) 

S')  DRUMMED  WASTE  □  BULK  WASTE 


22.  RESPONSIBLE  SUPERVISOR  (Name,  orgn,  phone)  i  22a.  SIGNATURE 

(05-09  MWYsr  <?0S3  i 


23.  I  CERTIFY  THE  MATERIAL  IS  REQUIRED  AS  STATED  ABOVE  (PcgvidjtaddHionatrimarks  if  necessary) 


-Mfi’aiWIi. 


22b.  DATE 

tnjisff 0 


23a.  CERTIFYING  OFFICIAL  (Name,  title,  orgn,  phone)  t  23b.  SIGNATURE 

UA-pJigl  R  i1)/F4o .  /A/D.  SUSO-j  i) 


SHU 


23c.  DATE 


DIRECTORATE  OF  MAINTENANCE  FORWARD  TO  APPROPRIATE  MAQ  BRANCH 
OTHER  ORGANIZATIONS  FORWARD  TO  BIOENVIRONMENTAL  ENGINEERING  SERVICES 


24.  CONTROL  NUMBER 

89336Y04 


26.  HAZARD  CLASS /STORAGE  CODE 

NOa)£  <sP6Gl  Ff  C 


27.  DISPOSAL  CODE  28.  PROCESS  CODE 

IWTP  I NSP 

29.  REVIEW  DATE 

01/90 

31.  REMARKS 

REPLACES  6850PD7G 

If 

Based  on  the  information  provided,  this  chemical  is  found  to  be  a  valid  requirement  for  use  as  stated  above.  A  copy  of  this  form  has  been 
j^srwarded  to  Bioenvironmental  Engineering  Services.  Improper  use  or  lending  of  this  material  is  prohibited. 
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12.  MANUFACTURER  AND  PART  NUM8ER 


2.  FUNC  CODE  3.  OPERCOOE 

/7J-nPs9U- 1  T^a:> 

6.  NSN  /LSN  7.  m 

tmBQ&43XL059  .u 


DE  d.  ORGANIZATIONALTITLE  '  .  i 

:$L  SfcudJl^  J^SfGLtUrAX 

JJL  8.  SPECIFICATION  V  I  9.  MOREQ 

ZbiZ  Ml  L-£.ft66  I  ^J)t. 


11. JUSTIFICATION  (Slot?  T.Q.  callout,  mfg  callout,  work  specs, 
etc.) 
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13.  PROCESS  [fully  desribe  material-applkaxion^reiend  items,  etc.) 

|  </£/*J  LO'3  3  /3  -l-l  ^2.-3 


1 13.  RESPONSIBLE  SUPERVISOR  (tome,  grade,  orgn,  phone) 
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to 
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14.  CERTIFYING  OFFICIAL  (Name,  grade,  organization,  phone)  I  SIGNATURE  — 


MftKJugu  £,{  M/ffSVlj  *4Z3&  |C 

MAINTENANCE  ORGANIZATIONS  WILL  FORWARD  TO  ENVIRONMENTAL  AND  INDUSTRIAL  SAFETY  SECTION  WaQCE).  BLDG  308.  ROOM  227, 
EXT  5-4041 _ _ 

16.  REMARKS 


17.  NAME  AND  TITLE  0F^Vl^W1N6<^^6yjjQ 

QUALITY  ASSURANCE  SPECIALIST 


SIGNATURE 

LAm j 


FORWARD  TCTBtaENVlRONM^NTAL  ^N’GIN’EE'RlN’CTSfeRVTclES  (SGB),  BLDG  305,  EX/yfr-7544 

18.  MRC  D033  /  D002A  19.  MSDS  fiO 

0033  -U  Yes,  FNX 

21.  PRIMARY  HAZARDOUS  MATERIAL(s) 

Alkyl  Naphthalene,  Di phenol  Octyl  Phosphate,  Parraffin  Oil 


20.  WORK  PLACE  IDENTIFIER 

1&K)C~  O' 


22.  PROTECTIVE  EQUIPMENT  REQUIRED,  IF  ANY  (Check  all  applicable  blocks)  _ '  _ 

_ TYPE _  _  _  SPECIFIC  PROTECTION  _  ' _ 

SKIN  _ BARRIER  CREAM  'GLOVES  APRON  1  j  CLOTHING  RUBBER  BOOTS 

EYES  _ V  SAFETY  GLASSES  _ ^SAFETY  GOGGLES  CHEMICAL  SPLASH  GOGGLES _  j  FACE  SHIELD 

RESPIRATOR _ '  ORGANIC  VAPOR  SPRAY  PAINT  j'  METAL  FUME  'TOXIC  DUST _ 

OTHER  (Specify) _ _ _ _ 

23.  EMERGENCY  PROCEDURES  REQUIRED,  IF  ANY 

Flush  eyes  or  skin  with  plenty  of  water  -  wash  with  soap  and  water.  Call  for  medical 
assistance  if  needed. 


24.  REMARKS 

Avoid  skin  and  eye  contamination;  Practice  good  personnel  hygiene  (handwashing); 
Provide  good  general  ventilation  of  area;  Wear  protective  equipment  as  required 


25.  NAME  AND  TITLE  OF  APPROVING  OFFICIAL 

MELVIN  E.  PEREZ,  JR. 
Industrial  Hygienist 


AFLC  FORM  3916,  APR  87  (TEST-1) 


26.  APPROVAL  DATE 

27.  EXPIRATION  DAW 

8801 

9301 
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13.  RESPONSIBLE  SUPERVISOR  {Name,  grade,  orgn,  phone ) 
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CHEMICAL  MATERIAL  REQUEST/AUTHQRIZATION  (0094)^^ 


1.  ORGN  SYM80L 
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S:  BLDG.  LOCATION 

B/5a*)  £4 


2.  FUNC  CODE 

KTESqAJ- 


3.  OPERCODE 

rPsr  a 


10.  NOUN 

~p£^eTg.J^iOT 


6.  NSN/LSN 

UbfrojH’i-L 


12.  MANUFACTURER  AND  PART  NUMBER 

M  £T-  L  r  CK  £  £ 

S^^°Mo>?i6!  C-q  ,  J?q4-Q4- _ 

13.  PROCESS  ( Fully  desribe  material  application,  refend  items,  etc.) 


7.  Ul 

M- 


4.  ORGANIZATIONAL  TITLE 

tioA  'i  6  Jgvru?^ 


8.  SPECIFICATION 

M  IL-l  —  lo?) Lob 


I  9:  MOREQ 

3  M, 


1 1. JUSTIFICATION  (Stat?  r.o.  callout,  mfg  callout,  work  specs, 
etc.) 

TO.  2-Ta  3  -S'0-3  ,  ,  S'-  It 

Tp,  ZTAi(o~i~3y  Para. 

IP.  23"Affr-3-3  ,  fM-AA  r-/v 


‘0  6t  f<5.  35 B> -/ A*)}  hlL-f-  <°80£> 
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14.  CERTIFYING  OFFICIAL  {Name,  grade,  organization,  phone) 
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MAINTENANCE  ORGANIZATIONS  WILL  FORWARD  TO  ENVIRONMENTAL  AND  INDUSTRIAL  SAFETY  SECTION  (MAQCEl  BLDG  308,  ROOM  227, 
EXT  5-4041 


16.  REMARKS 


17.  NAME  AND  TITLE  OF  REVIEWING  OFFICIAL 

Hyland  Lee,  Environmental  Engineer 


signatures, 

— - -bteL 


FORWARD  TO  BIOENVIRON  MENTAL  ENGINEERING  SERVICES  (SGB),  BLDG  305,  EXT  5-7544 


002A 


19.  MSDS 

Yes,  FNX 


T 


va  WW  ^ 


21.  PRIMARY  HAZARDOUS  MATERIALS) 

Paraffin  oil,  ehtoxylated  octylpheoT,  fluroescent  dye, 


20.  WORK  PLACE  IDENTIFIER 


22.  PROTECTIVE  EQUIPMENT  REQUIRED,  IF  ANY  {Check  all  applicable  blocks ) 


TYPE 


SKIN 


EYES 


RESPIRATOR 


1 


SPECIFIC  PROTECTION 


BARRIER  CREAM  Ss  GLOVES 


SAFETY  GLASSES 


ORGANIC  VAPOR 


SAFETY  GOGGLES 


SPRAY  PAINT 


APRON 


CLOTHING 


CHEMICAL  SPLASH  GOGGLES 


RUBBER  BOOTS 


METAL  FUME '  TOXIC  O’-’ST 


SHIELD 


OTHER  {Specify) 


23.  EMERGENCY  PROCEDURES  REQUIRED,  IF  ANY 

Flush  eyes  or  skin  with  plenty  of  water  -  wash  with  soap  and  water.  Call  for  medical 
assistance  if  needed. 


24.  REMARKS 

Avoid  skin  and  eye  contamination;  Practice  good  personnel  hygiene  (handwashing); 
Provide  good  general  ventilation  of  area;  Wear  protective  equipment  as  required 


25.  name  and  title  of  approving  official 
ARTHUR  HYMAN 

26.  APPROVAL  DATE 

27.  EXPIRATION  DATE 

Industrial  Hygienist  *  _ 

saffian 

^2 _ 

9301 

AFLC  FORM  3916,  APR  87  (TEST-1) 

* 


PREVIOUS  EDITION  VALL  BE  USED 

/ O 7 


1— REQUESTING  ACTIVITY 


L 


'2f~d  CHEMICAL  MATERIAL  REQUEST/AUTHORIZATION  (0094) 


1.  ORGN  SYM80L  2.  FUNCCODE 

TPS  I 


7.  Ul 

>)£. 


12.  MANUFACTURER  AND  PART  NUMBER 

PM3T-L.-  CH&C  C_0< 

°IM0^?C^CA  ,  q o 4-04 


13.  PROCESS  ( Fully  desribe  material  application,  ref  end  items,  etc.) 

TO  6c  APPti^>  *7T0'  33B-/- 


rSsf*  aaj'I)  mil-t- 4,8 


I  CERTIFY  THIS  MATERIAL  IS  REQUIRED  AS  STAGED  ABOVE  ' 


14.  CERTIFYING  OFFICIAL  {Name,  grade,  organization,  phone ) 

R.TiFdnO  M^A,H3Z3 


MAINTENANCE  ORGANIZATIONS  WILL  FORWARO  TO  ENVIRONMENTAL  AND  INDUSTRIAL  SAFETY  SECTION  (Ma'QG£),  BLDG  308,  ROOM  227. 
EXT  5-4041 


16.  REMARKS 


17.  NAME  AND  TITLE  OF  REVIEWING  OFFICIAL 

Hyland  Lee,  Environmental  Engineer 


FORWARD  TO  BIOENVIRON  MENTAL  ENGINEERING  SERVICES  (SGB).  BLDG  305,  EXT  5-7544/ 


18.  MRCD033/O002A  19.  MSOS  // 

D033  -U  Yes,  FNX  r 


D033  -U 


21.  PRIMARY  HAZARDOUS  MATERIAL(s) 

Solvents,  Alkyl  aryl  polyethoxide  ester  surfactant 


IS  NOV  1987 


22.  PROTECTIVE  EQUIPMENT  REQUIRED.  IF  ANY  (Check  all  applicable  blocks)  _ 


TYPE  SPECIFIC  PROTECTION 


SKIN  I  BARRIER  CREAM  /  GLOVES  APRON  CLOTHING  I  RU8BER  BOOTS 


EYES  U/SAFETY  GLASSES  SAFETY  GOGGLES  CHEMICAL  SPLASH  GOGGLES  |  FACE  SHIELD 


RESPIRATOR  I  ORGANIC  VAPOR  SPRAY  PAINT  METAL  FUME 'TOXIC  DUST  ______ 


OTHER  (Specify)  _______ 


23.  EMERGENCY  PROCEDURES  REQUIRED,  IF  ANY 

Flush  eyes  or  skin  with  plenty  of  water  -  wash  with  soap  and  water.  Call  for  medical 
assistance  if  needed. 


24.  REMARKS 

Avoid  skin  and  eye  contamination;  Practice  good  personnel  hygiene  (handwashing); 
Provide  good  general  ventilation  of  area;  Wear  protective  equipment  as  required 


25.  NAME  AND  TITLE  OF  APPROVING  OFFICIAL 

MELVIN  E.  PEREZ,  JR. 
Industrial  Hygienist 
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REPAIR  TECHNOLOGY  PROJECT 


1.  Title.  Automated  Fluorescent  Penetrant  Inspection  Process  (AFPIP)  ,  * 

2.  Objective.,  The  project  will  cover  the  automation  of  the  entire  process  of 
Fluorescent  Penetrant  Inspection’  including  the  black  light  inspection.  The 
computer  will  scan  the  surface  of  the  aircraft  part  for  any  flaw.  With  the 
use  of  Artificial  Intelligence,  the  computer  will  determine  If  the  part  is 
acceptable. 

3.  Cost  of  the  Effort.  Estimated  AFSC  MANTECH  $  1,500,000.00  needed  to 
complete  proposed  project. 

4.  Description  of  the  Technology  Deficiencies: 

a.  Maintenance  &  Repair  Operations: 

(1)  The  Technology  Repair  Division  is  involved  in  the  overhaul  of  17 
models  of  Aircraft  Starters,  13  models  of  Gas  Turbine  Engines,  the  F15 
Secondary  Power  System  and  the  F16  Engine  Start  System.  The  Weapon 
Systems  that  are  supported  are:  F100,  B52,  C135,  A10,  KC135,  F4,  Fill, 
C130,  F106,  F101,  C141,  C140,  C5,  F15,  &  F16.  ■ 

(2)  The  Maintenance  Operation  involves  the  overhaul  of 'the  assets 
mentioned  in  the  preceding  paragraph.  The  overhaul  process  includes 
disassembly,  cleaning,  fluorescent  penetrant  inspection,  dimensional  and 
visual  Inspection,  repair  (when  needed),  and  assembly. 

The  required  fluorescent  penetrant  inspection  involves  Immersing  a 
basket  full  of  parts  in  3  chemical  filled  tanks,  water  rinsing  the  parts 
twice  under  black  ‘light,  drying  the  parts  in  electric  dryers,  and  finally 
inspecting  parts  under  black -light  (in  a  dark  room)  for  cracks  and 
imperfections. 

b.  Technology  Deficiencies:  : 

(1)  There  Is  no  uniformity  In  the  way  black  light  inspection  is  being 
done.  By  automating  this  process,  the  computer  will  detect  the  flaws  or 
cracks,  quantify  the  crack,  compare  the  results  with  technical  order 
guidelines,  and  determine  If  flaw  or  crack  Is  within  or  outside  technical 
order  guidelines. 

(2)  The  chemicals  are  presently  being  replenished  every  month  because 
of  contamination  or  weakness  in  its  concentration. 

(3)  Present  set  up  exposes  the  operator  to  the  hazards  ot  the 
chemicals  used  in  this  process.  Eliminating  operator  exposure  to  these 
chemicals  will  be  a  welcomed  change. 

(4)  There  is  lack  of  uniformity  in  the  application  of  the  chemicals  on 
parts  in  Bldg  329.  There  hasV'excessive  amount  of  penetrant  in  some 
instances  and  other  times  there  is  not  enough  of  penetrant  chemical. 


(5)  There  is  no  uniformity  in  the  rinsing  process.  This  process  is 
tedious  in  most  cases.  The  operator  has  to  work  in  a  dark  room  with  the 
black  light  on  and  rinse  excess  penetrant  chemicals  off  thepart. 

(6)  The  present  set  up  requires  the  operator  to  push  baskets  on  the 
roller  conveyor,  attach  the  basket  to  the  overhead  conveyor  for  immersing 
in  the  chemical  tanks,  and  lifting  baskets  from  one  station  to  another. 

(7)  This  area  Is  a  bottleneck  in  Bldg  329,  Kelly  AFB.  The  volume  of 
parts  needing  fluorescent  penetrant  inspection  overwhelms  the  existing  set 
up  and  the  personnel  involved  in  this  process.  These  personnel  are  often 
requested  to  work  overtime  to  catch  up  with  the  flow  of  parts. 

c.  Suggested  Approach:  Afully  automated  fluorescent  penetrant 
inspection  (FPI)  line  will  resolve  all  the  deficiencies  that  were 
discussed.  The  system  will  be  similar  to  the  IBIS  in  Bldg  360,  Kelly  AFB. 
The  major  difference  is  the  automation  of  the  black  light  inspection 
process.  This  will  Include  a  robotic  arm  that  will  pick  up  the  part  to  be 
black  light  inspected,  place  it  in  the  field  of  view  of  the  fiber  optic 
lens,  detect  flaw,  quantify  the  flaw,  evaluate  the  flaw,  determine  if  flaw 
is  acceptable  with  use  of  artificial  intelligence,  and  print  results  of 
the  inspection  process.  An  automated  material  handling  system  will  be 
used  to  move  the  baskets  and  most  importantly  to  obtain  the  correct  dwell 
time  for  the  chemicals  to  cure.  By  utilizing  electrostatic  spray  system 
in  the  application  and  dispensing  of  the  chemicals,  it  will  reduce 
chemical  waste  by  an  estimated  6055,  eliminate  personnel  contact  with  the 
chemicals  and  have  a  uniformly  applied  coat  of  penetrant,  remover  and 
developer  chemicals  on  the  part. 

5.  Only  existing  system  coming  close  to  the  suggested  approach  is  the  IBIS 
in  Bldg  360,  Kelly  AFB.  Item  was  contracted  to  General  Electric.  Project 
engineer  for  the  IBIS  is  James  Wheatley,  512  925  7716. 

6.  Policies  and  Procedures  Guidance:  All  policies  and  guidance  for  the 
overhaul  of  the  assets  are  provided  by  the  technical  order  of  each  respective 
end  item.  Present  process  and  procedure  can  be  implemented  by  amending  a 
statement  in  the  technical  orders  which  will  allow  electrostatic  application 
of  the  chemicals. 

7.  Cost  and  Benefits:  .  . 

a.  Workload.  FY  89  Cartridge  and  Air  Turbine  Starters..  3,232  units 

Gas  Turbine  Engines..  1,174  units 

F-15  Secondary  Power  System..  1,681  units 

F-16  Engine  Start  System..  394  units 

FY  90  Cartridge  and. Air  Turbine  Starters..  952  units 
Gas  Turbine  Engines..  '  835  units 

F-15  Secondary  Power  System..  1,330  units 

F-16  Engine  Start  System..  *  400  units 

The  following  Items  are  projected  workload: 

FY  91  Cartridge  and  Air  Turbine  Starters..  852  units 
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COMPARISON  OF  DELAY, TRANSIT,  AND  PROCESS  FLOWTIMES 
PROCESS  t25%-  -  • 


DELAY  87.33% 


/27 


BACKSHOP  FLOWTIMES  DATA 


MAEIAA 

0.24 

0.24 

0.02 

MAEIAA 

266.66 

22.11 

0.25 

MAEIAA 

315.33 

7.92 

0.26 

MAEIAA 

323.76 

23.43 

0.13 

MAEIAA 

331.20 

29.70 

0.23 

MAEIAA 

395.78 

25.42 

0.23 

MAEIAA 

412.00 

16.50 

0.10 

MAEIAA 

796.10 

31.35 

0.29 

MAEIAA 

1017.08 

31.02 

0.28 

MAEIAA 

1044.13 

19.92 

1.96 

MAEPDB 

0.24 

0.33 

0.01 

MAEPDB 

0.24 

0.33 

0.01 

MAEPDB 

11.28 

4.44 

0.25 

MAEPDB 

13.20 

16.50 

0.11 

MAEPDB 

21.60 

8.10 

0.45 

MAEPDB 

53.25 

4.95 

0.11 

MAEPDB 

360.45 

14.85 

0.14 

MATPGB 

254.40 

33.00 

0.58 

MATPMM 

12.00 

8.00 

0.08 

MATPMM 

55.14 

22.11 

0.18 

MATPMM 

525.60 

29.70 

0.23 

MATPMM 

1539.35 

28.05 

0.28 

MATPNB 

24.48 

8.94 

0.11 

MATPNB 

35.49 

29.75 

0.41 

MATPNB 

44.96 

25.74 

0.16 

MATPNB 

68.52 

26.08 

0.18 

MATPNB 

80.08 

29.04 

0.18 

MATPNB 

81.65 

23.43 

0.15 

MATPNB 

137.01 

44.88 

0.29 

MATPNB 

153.95 

48.68 

0.33 

MATPNB 

198.17 

18.48 

0.11 

MATPNB 

225.20 

59.40 

0.38 

MATPNB 

228.24 

53.13 

0.34 

MATPNB 

287.70 

75.90 

0.49 

MATPNB 

307.70 

28.03 

0.18 

MATPNB 

869.09 

88.77 

0.56 

MATPNC 

59.73 

48.27 

0.36 

MATPNC 

139.24 

31.68 

1.33 

MATPNC 

218.80 

49.50 

1.40 

MATPNC 

227.71 

20.46 

0.33 

MATPNC 

388.30 

27.06 

2.90 

MATPNC 

405.56 

61.38 

0.34 

MATPNC 

517.05 

31.02 

0.25 

MATPNC 

658.50 

33.00 

0.41 

MATPNC 

804.41 

49.67 

2.23 

MATPNC 

953.26 

25.41 

1.62 

MAEIAA 


MAEPDB 


MATPMM 


MATPNB 


MATPNC 


MATPNN 


MAEIAA 


MAEPDB 


MATPMM 


MATPNB 
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HACKSHOP  FLOWTIMES  DATA 


MATPNC 

1075.20 

92.40 

2.29 

MATPNC 

1087.27 

60.98 

1.06 

MATPNC 

1145.14 

56.43 

2.12 

MATPNC 

1497.61 

105.27 

2.99 

MATPNC 

1704.30 

128.70 

3.00 

MATPNC 

MATPNN 

0.24 

0.33 

0.01 

MATPNN 

8.40 

1.65 

0.05 

MATPNN 

38.88 

5.94 

0.23 

MATPNN 

41.04 

5.94 

0.23 

MATPNN 

46.85 

36.83 

0.49 

MATPNN 

57.60 

26.40 

1.00 

MATPNN 

133.28 

18.48 

0.56 

MATPNN 

247.20 

56.10 

1.83 

MATPNN 

250.70 

127.39 

2.77 

MATPNN 

274.20 

112.20 

2.74 

MATPNN 

345.60 

26.40 

0.80 

MATPNN 

350.22 

22.77 

0.18 

MATPNN 

MATPSI 

18.38 

22.11 

0.17 

TOTALS  BY  BACKSHOP 

DELAY 

TRANSIT 

PROCESS 

MAEIAA 

4902.28 

207.61 

3.75 

5113.64 

MAEPDB 

460.26 

49.5 

1.08 

510.84 

MATPMM 

2132.09 

87.86 

0.77 

2220.72 

MATPNB 

2742.24 

560.25 

3.87 

3306.36 

MATPNC 

3201.91 

821 .23 

22.68 

4045.82 

MATPNN 

1794.21 

440.43 

10.89 

2245.53 

TOTAL 

15232.99 

2166.88 

43.04 

17442.91 

1 

%  CONTRIBUTI 

DELAY 

TRANSIT 

PROCESS  | 

MAEIAA 

0.32 

0.10 

0.09  | 

MAEPDB 

0.03 

0.02 

0.03  ! 

MATPMM 

0.14 

0.04 

0.02  i 

MATPNB 

0.18 

0.26 

0.09  i 

MATPNC 

0.21 

0.38 

0.53  1 

MATPNN 

0.12 

0.20 

0.25  1 

i 

DELAY 

TRANSIT 

PROCESS  i 

TOTALS 

15232.99 

2166.88 

43.04  f 

i 

AVERAGE  FLOWTIME  PER  PART  PROCESSI 

ED  ! 

DELAY 

TRANSIT 

PROCESS  | 

MAEIAA 

490.23 

20.7. 

0.38  I 

MAEPDB 

57.53 

6.19 

0.14  i 

MATPMM 

533.02 

21.97 

0.19  i 

MATPNB 

195.87 

40.02 

0.28  | 

MATPNC 

213.46 

54.75 

1.51  j 

MATPNN 

149.52 

36.70 

0.91  1 
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TURBINE  BEARING  HOUSING 


MATPMM 


MATPNN 


MAEPDB 


MATPNB 


MAEIAA 


MATPNC 


TOTALS 


DELAY 

TRANSIT 

1539.35 

28.05 

41.04 

5.94 

53.25 

4.95 

198.17 

18.48 

315.33 

7.92 

227.71 

20.46 

2374.85 

85.8 

11  COMPRESSOR  INLET 


1  2 


1  3  MAEIAA 


1  4  MATPNB 


1  5  MATPNN 


MATPNC 


1  7  TOTALS 


18 


1  9  TURBINE  NOZZLE 


DELAY 


360.45 


21  MAEPDB 


2  2  MATPNC 


2  3  MAEIAA 


24  ITOTALS 


1044.13 


1792.88 


2  6  2ND  STAGE  DIFFUSER  ASSY. 


27 


2  8  MATPMM 


29  MAEPDB 


MATPNN 


31  MATPNB 


3  2  MATPNC 


3  3  TOTALS 


35  ACCESSORY  CASE  HOUSING 


36 


37  MATPMM 


3  8  MATPSi 


3  9  MAEPDB 


4  0  MATPNB 


41  MATPNN 


MATPNC 


TOTALS 


PROCESS 


0.28 


0.23 


0.11 


0.11 


0.26 


0.33 


1.32 


DELAY 

TRANSIT 

PROCESS 

796.10 

31.35 

0.29 

44.96 

25.74 

0.16 

8.40 

1.65 

0.05 

658.50 

33.00 

0.41 

1507.96 

91.74 

0.91 

TRANSIT 

PROCESS 

14.85 

0.14 

27.06 

2.90 

19.92 

1.S6 

61.83 

5 

DELAY 

TRANSIT 

525.60 

29.70 

21.60 

8.10 

247.20 

56.10 

287.70 

75.90 

1704.30 

128.70 

2786.4 

298.5 

PROCESS 
0.23  J 
0.45  ' 


1.83 


0.49 


3.00 


DELAY 

TRANSIT 

PROCESS 

55.14 

22.11 

0.18 

18.38 

22.11 

0.17 

0.24 

0.33 

0.01 

68.52 

26.08 

0.18 

0.24 

0.33 

0.01 

139.24 

31.68 

1.38 

281.76 

102.64 

1.93 
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COMBUSTION  CHAMBER  LINER 


MAEPDB 


MATPNB 


IBSEZ2 


MATPNN 


TOTALS 


T  '  DELAY ' 


1 1 .28 


35.49 


59.73 


250.70 


357.20 


TURBINE  TORUS 


MAEPDB 


MATF’NB 


MATPNC 


MATPNN 


TOTALS 


DELAY 


13.20 


1 53.95 


218.80 
274.20 
66(f.1 5 


TRANSIT  I  PROCESS 


4.44  0.25 


29.75 _ <L41 _ I _ 

48.27  0.36  T  ~ 


127.39  2.77 


209.85  | _ 15.79 _ j _ S7Q.84 


TRANSIT  PROCESS 


_ ( yj _ 

0.33 


_ 49_.50 _ _ _ 1.40 _ 

J  12.20  ‘  J _ T?4 

"  226.88  4.58  I  891.61 


TURBINE  NOZZLE 


DELAY 


307.70 


953.26 


395.78 


25.42 


78.86 


MATPNB 


MATPNC 


MAEIAA 


TOTALS, _  1656.74 


2ND  STAGE  COMPRESSOR  HOUSING 


DELAY  TRANSIT 


MATPNN  345.60 


MAEIAA  331 .20 


MATPNB  228.24 


MATPNC  1145.14 


TOTALS  2050.18  165.66 


I  transit  .process, 

!  _28.03 _ P  _0J  8____ 

25.41  ‘  "  *  <«» 


PROCESS 


0.80 


0.23 


0.34 


2.12 


3.49 


1737.63 


2219.33 


1ST  STAGE  INLET  ASSEMBLY 


DELAY 


133.28 


266.66 


137.01 


804.41 


1341.36 


MATPNN 


MAEIAA 


MATPNB 


MATPNC 


TOTALS 


TRANSIT 


18.48 


22.11 


44.38 


49.67 


35.14 


PROCESS 


0.56 


0.25 


0.29 


2.23 


3.33 


1479.33 


1ST  STAGE  COMPRESSOR  DIFFUSER 


MAEIAA 


MATPNB 


MATPNC 


TOTALS 


DELAY 

TRANSIT 

PROCESS 

323.76 

23.43 

0.13 

81.65 

23.43 

0.15 

405.56 

61.38 

0.34 

810.97 

108.24 

0.62 

919.83 
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180  BACKSHOP  FLOWTIMES 


2ND  STAGE  D 

FFUSER  HOUSING 

DELAY 

TRANSIT 

PROCESS 

MATPMM 

12.00 

8.00 

0.08 

MATPNB 

24.48 

8.94 

0.11 

MATPNN 

350.22 

22.77 

0.18 

MAEIAA 

412.00 

16.50 

0.10 

MATPNC 

1087.27 

60.98 

1.06 

TOTALS 

1885.97 

117.19 

1.53 

2004.69 

2ND  STAGE  COMPRESSOR  D 

IFFUSER 

DELAY 

TRANSIT 

PROCESS 

MAEIAA 

1 01 7.r-8 

31.02 

0.28 

MATPNB 

80.08 

29.04 

0.18 

MATPNN 

38.88 

5.94 

0.23 

MATPNC 

517.05 

31.02 

0.25 

TOTALS 

1653.09 

97.02 

0.94 

1751.05 

BEARING  HOB 

SING 

DELAY 

TRANSIT 

PROCESS 

MAEIAA 

0.24 

0.24 

0.02 

MATPNN 

46.85 

36.83 

0.49 

MATPNB 

869.09 

88.77 

0.56 

MATPNC 

1497.61 

105.27 

2.99 

TOTALS 

2413.79 

231.11 

4.06 

2648.96 

|  WHEEL  AND  SHAFT  ASSEMB 

LY 

DELAY 

TRANSIT 

PROCESS 

254.40 

33.00 

0.58 

MAEPDB 

0.24 

0.33 

0.01 

MATPNN 

57.60 

26.40 

1.00 

MATPNB 

225.20 

59.40 

0.38 

MATPNC 

1075.20 

92.40 

2.29 

TOTALS 

1612.64 

211.53 

4.26 

1828.43 

L  3  ‘j’ 


Page  2 


EMPLOYEE. 
RCC _ 


ENGINEERING  NOTES 

_  DATE _ 

SUBJECT 


3q-7  .  £ 


PAGE  NO. 


_ 391  TuR&/^£-  £€$£.( a3Gt 

I  P/0  d  1  PM  \  mftgpP6  p!N)KJ 


I  3  73,51  m,7& 


OrO  6(255 


.39 
•  1C, 
-09 
41 


S'o  s 


0S8>So 


'600.15  I 


1044.IS 


r)C4  3»oo 


•2-9.70 
9  o  l  o 

50’  (o 
7  5.9(9 
130.70 


575,00 
71.6  0 
Z-1-7,70 
797  70 
\  7  0  4- .  3o 


fVVftrfPMl^ 

PM 

W^Pz)(3> 

mr  pm 

?iV 

Pdci 

,1® 

.17 

•  o}- 
.(8) 
Ooo 

1  o  30 

7.7.  \\ 

.33 

Z(e,d9) 

& 

3i  .W 

- - - - ! 

V^fic  %S  ‘g’ 

i 

f 

DDB  SECTION  CODE 

1  1  1 
DDB  PAGE  NO.  /35 

EMPLOYEE  n£Av^ 

rc  _ 


ENGINEERING  NOTES 

_ _ _  DATE _ _  PAGE  NO.  ]_ 

SUBJECT  l&>  jr^-g-0  _ 


DgLftY 

'T^iT 

Peoecs  ; 

YAfe  f  DS 
r^A -rPUC, 
WAtP^C 
Yaa-tPiM 

\l\Z-0 

'b'SAl 

59.13 

250.70 

4-44- 

7$>~IS 

48.7.7 

1 7_7 . 39 

.2-S 

.41 

.34 

zTH  .. 

07va  bt^s'/Lw— 

^ifVtpDC, 

rOWTPM^ 

T^firTPhl kJ 

\3,lo 

153,95 

1  ^1^-80 

2.7  4,2b 

Up. 50 
48.63 

49,  ,50 
l  12.20 

~7u 

.33 

\,4&  ! 

3.7  4  1 

"T >/3-j5 

|  “Urr 

| 

r^TPiJc 

i  ^07.-70 

9  S'  3,«> 
395, 7% 

Z.3  ,o  3 
*2-4.41 

2.52 <H 

.13 

1.62 

.7.3 

<r^bl>v2i^. 

mfifT W/j 
IfrAr 
M  ATP^ 
WA-two 

345.6a 
331.30 
"3-3  <8 ,  z4- 

|  ,14-5 .  |4 

z£  .4  o 

Z^.lo 

b"3,\3 

5  £>f43 

,  90 
.23 

.34 

2,12. 

1 

^/r-A-  ci"r"£')  C-irw  p 

rA.  A-t  ptO/J 

f^Atc  i  A  A 

f/i  A-34A& 

watNc 

13  3,2$ 

2G0>,6 

]37.o| 

60441 

i3>.42> 

2Z,W 

44,0$ 

49.67 

.SO, 

AlS 

n9 

37  *2. 

's  4-  ■s'1-®,. 

7"  i.  <*>  * 

a 

AlAeiA'fV 

ty  ft-TP  aJ  & 

^4T?k)^ 

TZ3.7C, 

*31,65 

4o  5,  5  6> 

2-3.d-3  1 

^3,43 

61  .  3S 

J3 

AS 

.34- 

lSi  sfS  rA4 

d'rT, 

m  ^KTP/A/v\ 
WA-T^N# 

rviftTP^ 
y/|  A  £  1 A  A 

P- ATPA^ 

\'7_vO  0 

z.4.48 
350.  Z.-^ 
4l7_,Oo 

1  087.  Z7 

S,00 

S,9f 

22.77 

lQ.SO 

60  ,«9  8 

,oa 
.11 
,18 
,  i  0 
l .  0  {b 

*3^  s4^  ^  --{Sp 

Wc^i'y^  7a 

(7 

rvifvei  PrA 

f/fVMiO 

r/-.A'!Pl\Jq 

ion-°& 

3o.)6 

33.75 

3nvos 

'3U02. 
29,  o  4- 
5.94 
3Uoz 

.2$ 

.'3 

.23 

.7-5 

'  <••- ; ; 

DDB  SECTION  CODE _  DDB  PAGE  NO. .  J  36> 


me'iflA 

rAftrPiJ3 


MA-e  P»f 
yy  A-r  Piv/r) 
r/.tf-T  pfJ  %■ 


—  »i  _ 

*^4 

.2-4-  i 

0sz_ 

46,3  S 

3&,«3  ; 

,49 

<&>9,  09 

3%Al 

•  5C? 

HTUM 

l'OS.7.7 

-  ^.9<? 

Z.544o 

33  (00 

.58 

z4 

33. 

!  *°l 

67, to 

zbAo 

l.oo 

'LZ-S.lb 

5%  4-0 

.3e> 

107  5.2& 

92.4-0 

z.2_9 

S  <3ca/T£/AA 


's  Acr|W~- 

as^^0  l'lA~ 
u 


180  STAT  SUMMARY 


FCC 


NO 


NB 


MAEIAA 


NO 


TOTAL 


■  MAEIAA 


Ml 


FCC 


NO 


MAEIAA 


Ml 


NO 


NB 


Ml 


NO 


NB 


M4 


NO 


NB 


NO 


NM 


TOTAL 


FCC 


NO 


Ml 


NO 


N3 


IAA 


TOTAL 


1ST  STG  COMP  DIFFUSER 


CF  DAYS 


0.875  10.375 


0.625  4.25 


0.625  13.125 


0.75  7.625 


2ND  STG  COMP  HSG 


C F  DAYS 


0.92  13.92 


0.62 


556.00 


64.00 


297.33 


158.67 


320.00 


4.00 


1.33 


134.67 


1536.00 


288.00 


295.38 


552.00 


36.00 


48.00 


28.00 


2060.00 


2ND  STG  COMP  DIFFUSER 


CF  DAYS  HOURS 


0.56  13.89  453.33 


0.22  5.72  137.33 


0.44  20.56  493.33 


4.83  I  116.00 


0.89  I  41.83  I  1004.00 


180  STAT  SUMMARY 


BEARING  HOUSING 


DAYS 


13.32 


0.36 


29.24 


HOURS 


319.68 


8.64 


701.76 


251.52 


55.68 


97.92 


90.24 


- r - 

1ST  STG  INLET  HSG  ASSY 

B X 

CP 

DAYS 

HOURS 

NO 

0.09 

0.48 

11.48 

m 

0.04 

0.39 

9.39 

NO 

0.09 

1.52 

36.52 

NB 

0.13 

0.57 

13.57 

MAEIAA 

0.96 

33.83 

811.83 

NO 

0.78 

23.48 

563.48 

NB 

0.61 

2.70 

64.70 

TOTAL 

62.96 

1510.96 

ACCESSORY  CASE  HSG 

FCC 

CP 

DAYS 

HOURS 

NO 

0.74 

5.78 

138.78 

w 

0.00 

NB 

0.00 

POB 

0.00 

NO 

0.00 

NB 

0.04 

0.09 

2.09 

MO 

0.13 

1.26 

30.26 

NB 

0.70 

3.91 

93.91 

SI 

0.61 

1.91 

45.91 

w 

0.61 

3.30 

79.30 

TOTAL 

16.26 

390.26 

TURBINE  BEARING  HSG 

RX 

CF 

DAYS 

HOURS 

NO 

0.33 

3.42 

82.00 

IAA 

0.08 

2.50 

60.09 

NO 

0.08 

1.33 

32.00 

NB 

0.19 

2.39 

57.33 

POB 

0.17 

9.03 

216.67 

IAA 

0.17 

10.69 

256.67 

W 

0.17 

1.92 

46.00 

NO 

0.22 

7.67 

184.00 

NB 

0.36 

7.08 

170.00 

MA 

0.83 

63.53 

1524.67 

TOTAL 

109.56 

2629.33 

TURBINE  NOZZLE 

RX 

CP 

DAYS 

HOURS 

IAA 

0.20 

10.50 

252.00 

NO 

0.50 

15.93 

382.40 

IAA 

0.50 

43.10 

1034.40 

POB 

0.47 

15.83 

380.00 

NO 

0.37 

3.93 

94.40 

TOTAL 

89.30 

2143.20 
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9 

22 

2 

33 

A 

9.37 

2.55 

P3789 

8 

25 

52 

3 

38 

A 

9.87 

3.63 

P1510 

8 

1 1 

32 

2 

48 

A 

11.53 

2.80 

P3398 

8 

33 

24 

2 

16 

A 

17.40 

2.27 

P174 

8 

75 

27 

2 

59 

A 

27.-15 

2.98 

Pi  880 

9 

1 

10 

0 

3 

R 

1.17 

0.05 

P001 

9 

1 

11 

0 

1 

R 

1.18 

0.02 

P303G 

9 

17 

32 

2 

2 

A 

1.53 

2.03 

P2502 

9 

17 

37 

2 

A 

1.62 

2.35 

P3426 

9 

3 

8 

0 

12 

R 

3.13 

0.20 

P905 

9 

3 

33 

3 

30 

R 

3.55 

3.50 

PI  64 

9 

3 

51 

1 

57 

A 

3.85 

1.95 

P4071 

9 

4 

48 

2 

12 

A 

4.80 

2.20 

P5S8 

9 

4 

■■■EH 

0 

3 

R 

4.85 

0.05 

P3695 

9 

5 

22 

1 

48 

A 

5.37 

1.80 

P281 

9 

21 

46 

2 

24 

A 

5.77 

2.40 

P4090 

9 

5 

52 

2 

6 

A 

5.87 

2.10 

P2544 

5 

55 

2 

8 

A 

5.92 

2.13 

PI  036 

9 

6 

6 

2 

4 

A 

6.10 

2.07 

P964 

9 

6 

30 

2 

8 

A 

6.50 

2.13 

P3057 

9 

7 

21 

2 

22 

A 

7.35 

2.37 

P3217 

9 

7 

25 

2 

37 

A 

7.42 

2.62 

P2617 

9 

23 

43 

1 

51 

A 

7.72 

1.85 

P2216 

9 

23 

55 

2 

0 

A 

7.92 

2.00 

P3140 

9 

26 

1 

1 

48 

A 

10.02 

1.80 

P2867 

9 

28 

1 

2 

59 

A 

12.02 

2.98 

P3363 

9 

28 

30 

2 

17 

A 

12.50 

2.28 

P3911 

9 

29 

34 

2 

29 

A 

13.57 

2.48 

P0611 

9 

49 

38 

1 

48 

R 

17.63 

1.80 

PI  979 

9 

93 

57 

3 

51 

A 

29.95 

3.85 

P3881 

9 

101 

9 

2 

25 

A 

37.15 

2.42 

P472 

9 

143 

10 

2 

37 

A 

47.17 

2.62 

P3646 

10 

0 

13 

0 

2 

R 

0.22 

0.03 

P140 

10 

3 

28 

0 

41 

R 

3t47 — 

-  0.68 

PI  539 

10 

20 

44 

mttM KHH<] 

10 

R 

4.73 

0.17 

P3010 

10 

21 

27 

2 

44 

A 

5.45 

2.73 

P1982 

10 

6 

1 

0 

2 

A 

6.02 

0.03 

P3646 

10 

22 

26 

2 

55 

A 

6.43 

2.92 

P1339 

in 

23 

52 

2 

37 

A 

7.87 

2.62 

PI  427 

10 

24 

19 

~  ■  3 

13 

A 

8.32 

3.22 

P347 

To 

24 

59 

2 

37 

A 

8.98 

2.62 

P2121 

10 

25 

16 

3 

48 

A 

9.27 

3.80 

10 

25 

27 

2 

45 

A 

9.45 

2.75 

P2212 

10 

25 

33 

1 

12 

R 

9.55  ' 

1.20 

P2458 

10 

27 

1 

2 

42 

A 

11.02 

2.70 

P1015 

10 

47 

19 

2 

25 

A 

2.42 

P0190 

10 

69 

22 

2 

47 

A 

■m 

2.78 

P3363 

10 

39 

13 

1  12 

R 

23.22 

1.20 
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P4221 

10 

40 

45 

2 

34 

R 

24.75 

2.57 

P3743 

10 

74 

57 

3 

28 

A 

26.95 

3.47 

P140’ 

10 

97 

28 

0 

41 

R 

33.47 

0.68 

P0322 

10 

120 

25 

3 

51 

A 

40.42 

3.85 

11 

51 

0 

6 

R 

0.85 

0.10 

P4066 

11 

1 

25 

0 

3 

R 

1.42 

0.05 

P478 

11 

1 

46 

0 

1 

R 

1.77 

0.02 

P1631 

11 

2 

15 

0 

51 

R  - 

2.25 

0.85 

PI  880 

11 

2 

40 

0 

1 

R 

2.67 

0.02 

P3774 

11 

2 

46 

1 

39 

A 

2.77 

1.65 

PI  397 

11 

2 

56 

2 

4 

A 

2.93 

2.07 

P884 

11 

3 

6 

0 

33 

R 

3.10 

0.55 

P2909 

11 

3 

14 

mmmm 

11 

R 

3.23 

0.18 

P3057 

11 

3 

20 

0 

2 

R 

3.33 

0.03 

PI  345 

11 

3 

26 

1 

53 

A 

3.43 

1.88 

P2463 

11 

3 

52 

1 

56 

A 

3.87 

1.93 

P3752 

11 

20 

23 

2 

22 

A 

4.38 

2.37 

P0288 

11 

4 

41 

1 

41 

A 

4.68 

1.68 

P1774 

11 

4 

48 

1 

58 

A 

4  80 

1°7 

P0711 

11 

4 

53 

1 

47 

A 

4.88 

1.78 

P3371 

11 

5 

6 

2 

19 

A 

5.10 

2.32 

P3716 

11 

5 

12 

1 

57 

A 

5.20 

1.95 

11 

5 

13 

0 

16 

R 

5.22 

0.27 

P2838 

11 

21 

56 

2 

42 

A 

5.93 

2.70 

P2789 

11 

6 

44 

2 

4 

A 

6.73 

2.07 

P3471 

11 

6 

56 

1 

50 

A 

6.93 

1.83 

P4221 

11 

23 

13 

0 

33 

R 

7.22 

0.55 

P3784 

11 

7 

22 

1 

58 

A 

7.37 

1.97 

PI  989 

11 

23 

28 

1 

58 

A 

7.47 

1.97 

P897 

11 

23 

48 

1 

53 

A 

.  7.80 

1.88 

P4074 

11 

8 

1 1 

1 

52 

A 

8.18 

1.87 

P2298 

11 

24 

25 

3 

9 

A 

8.42 

3.15 

P2909 

11 

24 

36 

0 

32 

R 

8.60 

0.53 

P175 

11 

24 

57 

2 

2 

A 

8.95 

2.03 

P558 

11 

26 

56 

2 

3 

A 

10.93 

2.05 

P3255 

11 

27 

14 

2 

20 

A 

11.23 

2.33 

P3792 

11 

30 

3 

2 

2 

A 

14.05 

2.03 

P0190 

11 

14 

13 

0 

4 

R 

14.22 

0.07 

P3851 

11 

35 

5 

1 

48 

A 

19.08 

1.80 

P4316 

11 

70 

23 

2 

8 

A 

22.38 

2.13 

P578 

-11 

38 

58 

2 

24 

A 

22.97 

2.40 

P578 

11 

39 

5 

4 

48 

A 

23.08 

4.80 

P4221 

11 

74 

2 

2 

37 

A 

26.03 

2.62 

PI  889 

1 1 

94 

43 

3 

7 

A 

30.72 

3.12 

P2177 

11 

94 

43 

1 

54 

A 

30.72 

1.90 

P3934 

11 

119 

34 

2 

20 

A 

39.57 

2.33 

P478 

12 

7 

37 

0 

A 

7.62 

0.00 

P2507 

12 

28 

21 

2 

36 

A 

12.35 

2.60 

5 

546 

7 

CELL  TIME 

COMP.  TIME 

TOTAL: 

AVERAGE 

11.41 

1.99 

STAND.  DEV. 

■EEH 

1.00 

umm 

MHilil 

■■■HI 

mmmm 

AVERAGE 

- — trS5  " 

mmmm 

Tiranar 

STAND.  DEV. 

BSSSS-mM 

pKUMHI 

HIWlifTTI 

■ 

mmmm 

mmmm 

mmmm 

■ 

■ 

■ 

AVERAGE 

^-1+rttL.  . 

SSESSBH 

I 

STAND.  DEV. 

— *lrr 

r— 

, 

mmmm 

mmmm 

mmmm 

mmmm 

mmmm 

mmma 

■Hi 

mmmm 

—a— 

CELL# 

COUNT 

AVERAGE 

STAND.  DEV. 

TOTAL  TIME 

5 

21 

16.60 

13.36 

348.57 

6 

36 

10.95 

6.78 

394.37 

7 

20 

10.78 

9.11 

215.57 

8 

14 

9.71 

6.19 

135.93 

9 

27 

10.06 

11.09 

271.60 

10 

20 

13.81 

10.88 

276  25 

11 

42 

9.87 

9.26 

414.47 

Ifrp- 
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(by  +2S+'  cefitf. 


TOTAL  CELL  TIME 

COMPUTER  RUNTIME 

CORRECTED 

SERIAL  NUM. 

TEST  CELL 

HOURS 

MINUTES 

HOURS 

MINUTES 

STATUS 

CELL  TIME 

COMP.  TIME 

P30525 

5 

2 

25 

0 

4 

R 

2.42 

0.07 

P30545 

5 

2 

53 

0 

14 

R 

2.88 

0.23 

P30223 

5 

19 

0 

2 

38 

A 

3.00 

2.63 

P30320 

5 

19 

52 

2 

36 

A 

3.87 

2.60 

P30074 

5 

3 

55 

0 

27 

R 

3.92 

0.45 

P302S7 

5 

21 

0 

2 

35 

A 

5.00 

2.58 

P30627 

5 

21 

38 

3 

5 

A 

5.63 

3.08 

P31519 

5 

6 

2 

1 

57 

A 

6.03 

1.95 

P30976 

5 

22 

48 

2 

30 

A 

6.80 

2.50 

P31102 

5 

7 

14 

2 

9 

A 

7.23 

2.15 

P31364 

5 

24 

11 

2 

21 

A 

8.18 

2.35 

P30346 

5 

24 

12 

2 

29 

A 

8.20 

2.48 

P30464 

5 

8 

32 

2 

31 

A 

8.53 

2.52 

P31464 

5 

24 

33 

2 

28 

A 

8.55 

2.47 

P31040 

5 

24 

34 

2 

23 

R 

8.57 

2.38 

P30416 

5 

9 

9 

2 

59 

A 

9.15 

2.98 

P30447 

5 

25 

31 

3 

1 

A 

9.52 

3.02 

Pi  9753 

5 

26 

18 

2 

49 

R 

10.30 

2.82 

P30712 

5 

10 

47 

1 

58 

A 

10.78 

1.97 

PI  9709 

5 

26 

52 

2 

24 

R 

10.87 

2.40 

P31373 

5 

43 

29 

2 

51 

A 

11.48 

2.85 

P30058 

5 

28 

17 

2 

19 

A 

12.28 

2.32 

P31359 

5 

28 

37 

2 

20 

A 

12.62 

2.33 

P30498 

5 

28 

42 

4 

2 

A 

12.70 

4.03 

P30183 

5 

29 

43 

2 

29 

A 

13.72 

2.48 

P30009 

5 

73 

26 

3 

6 

A 

25.43 

3.10 

PI  9753 

5 

95 

48 

1 

28 

R 

31.80 

1.47 

P30719 

5 

95 

59 

2 

9 

A 

31.98 

2.15 

Pi  9782 

5 

146 

18 

2 

33 

A 

50.30 

2.55 

P30110 

6 

1 

8 

0 

4 

R 

1.13 

0.07 

P30976 

6 

1 

30 

0 

0 

R 

1.50 

0.00 

P31104 

6 

18 

8 

1 

52 

A 

2.13 

1.87 

P30957 

6 

19 

3 

2 

8 

A 

3.05 

2.13 

P30110 

6 

19 

11 

2 

42 

A 

3.18 

2.70 

PI 9757 

6 

19 

20 

2 

32 

A 

3.33 

2.53 

P24541 

6 

3 

24 

0 

5 

R 

3.40 

0.08 

P30036 

6 

3 

56 

0 

1 

R 

3.93 

0.02 

P30309 

6 

4 

33 

2 

9 

A 

4.55 

2.15 

P30309 

6 

4 

33 

0 

1 

R 

4.55 

0.02 

P30893 

6 

4 

55 

0 

2 

R 

4.92 

0.03 

P19712 

6 

21 

3 

2 

3 

A 

5.05 

2.C5 

P30615 

6 

21 

13 

2 

16 

A 

5.22 

2.27 

P30520 

6 

21 

20 

3 

4 

A 

5.33 

3.07  ■ 

P31343 

6 

21 

27 

2 

42 

A 

5.45 

2.70 

P31216 

6 

5 

45 

2 

44 

A 

5.75 

2.73 

P31274 

6 

21 

57 

2 

9 

A 

5.95 

2.15 

P30043 

6 

22 

21 

3 

9 

R 

6.35 

3.15 

P31102 

6 

6 

23 

0 

47 

R 

6.38 

0.78 

PI 9737 

6 

22 

26 

0 

34 

R 

6.43 

0.57 

P31445 

6 

6 

28 

1 

59 

A 

6.47 

1.98 

P30864 

6 

6 

37 

2 

22 

A 

6.62 

2.37 

P30205 

6 

23 

1 

2 

50 

A 

7.02 

£.83 

P30016 

6 

23 

5 

2 

19 

A 

7.08 

2.32 

P30193 

6 

7 

23 

2 

37 

A 

7.38 

2.62 

P30074 

6 

7 

26 

2 

11 

A 

7.43 

2.18 

P30172 

6 

23 

30 

2 

34 

A 

7.50 

2.57 

P31267 

6 

24 

7 

2 

51 

A 

8.12 

2.85 

P31282 

6 

8 

9 

2 

33 

A 

8.15 

2.55 

P31452 

6 

8 

14 

2 

11 

A 

8.23 

2.18 

P30355 

6 

8 

18 

2 

24 

A 

8.30 

2.40 

PI  9762 

6 

24 

26 

2 

13 

A 

8.43 

2.22 

P30764 

6 

24 

26 

2 

52 

A  8.43 

2.87 

P30924 

6 

24 

34 

2 

39 

A 

8.57 

2.65 

P30486 

6 

24 

39 

2 

59 

8.65 

2.98 

P31147 

6 

8 

40 

2 

59 

A 

8.67 

2.98 

PI  9725 

6 

25 

12 

2 

38 

A 

9.20 

2.63 
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P30905 

6 

9 

12 

3 

3 

A 

9.20 

3.05 

P24511 

6 

25 

36 

2 

31 

A 

9.60 

2.52 

P30525 

6 

9 

55 

2 

50 

A 

9.92 

2.83 

PI  9737 

6 

26 

-  15 

2 

15 

A 

10.25 

2.25 

P31065 

6 

26 

26 

2 

25 

A 

10.43 

2.42 

P30959 

6 

26 

30 

4 

0 

A 

10.50 

4.00 

P30029 

6 

27 

3 

2 

59 

A 

11.05 

2.98 

PI  9761 

6 

29 

5 

2 

28 

A 

13.08 

2.47 

P30591 

6 

46 

9 

3 

54 

A 

14.15 

3.90 

P31102 

6 

47 

13 

0 

39 

R 

15.22 

0.65 

P30691 

6 

47 

42 

2 

55 

A 

15.70 

2.92 

P31129 

6 

48 

0 

3 

20 

A 

1S.00 

3.33 

P30297 

6 

16 

13 

0 

28 

R 

16.22 

0.47 

P31496 

6 

51 

2 

2 

25 

A 

19.03 

2.42 

P31460 

6 

54 

20 

2 

28 

A 

22.33 

2.47 

P30491 

6 

38 

51 

3 

39 

A 

22.85 

3.65 

P30205 

6 

71 

25 

2 

23 

A 

23.^2 

2.38 

P19713 

6 

72 

56 

2 

28 

A 

2  *.93 

2.47 

P30403 

6 

75 

31 

4 

15 

A 

27.52 

4.25 

P30588 

6 

97 

13 

3 

54 

A 

33.22 

3.90 

P30503 

6 

118 

41 

2 

59 

A 

38.68 

2.98 

31P5562 

7 

0 

.4 

0 

1 

R 

0.07 

0.02 

P30437 

7 

18 

22 

2 

13 

A 

2.37 

2.22 

P31304 

7 

4 

36 

.  0 

35 

R 

4.60 

0.58 

P30498 

7 

21 

25 

0 

3 

R 

5.42 

0.05 

P30847 

7 

5 

50 

0 

45 

R 

5.83 

0.75 

P30601 

7 

23 

29 

2 

20 

A 

7.48 

2.33 

P30525 

7 

23 

39 

0 

6 

R 

7.65 

0.10 

P31224 

7 

23 

48 

2 

25 

A 

7.80 

2.42 

P30335'' 

7 

24 

23 

2 

34 

A 

8.38 

2.57 

P31142 

7 

24 

32 

2 

19 

A 

8.53 

2.32 

P30335 

7 

24 

48 

0 

0 

R 

8.80 

0.00 

P30531 

7 

26 

6 

3 

9 

A 

10.10 

3.15 

P30610 

7 

26 

29 

2 

44 

A 

10.48 

2.73 

P31519 

7 

27 

33 

2 

12 

R 

11.55 

2.20 

P30239 

7 

43 

56 

3 

2 

A 

11.93 

3.03 

P30393 

7 

45 

47 

3 

34 

A 

13.78 

3.57 

P30498 

7 

46 

58 

1 

42 

R 

14.97 

1.70 

P30758 

7 

72 

14 

3 

4 

A 

24.23 

3.07 

P30693 

7 

95 

59 

3 

59 

A 

31.98 

3.98 

P30122 

7 

119 

57 

2 

38 

A 

39.95 

2.63 

P30545 

8 

17 

39 

3 

11 

A 

1.65 

3.16 

P19712 

8 

1 

56 

0 

44 

R 

1.93 

0.73 

P30662 

8 

2 

8 

0 

26 

R 

2.13 

0.43 

P30122 

8 

2 

10 

0 

2 

R 

2.17 

0.03 

P24541 

8 

2 

13 

0 

6 

R 

2.22 

0.10 

P30715 

a 

2 

23 

0 

12 

R 

2.38 

0.20 

P31102 

8 

2 

33 

0 

28 

R 

2.55 

0.47 

PI 9762 

8 

2 

37 

0 

4 

R 

2.62 

0.07 

P30285 

8 

19 

6 

3 

5 

A 

3.10 

3.08 

P31304 

8 

19 

7 

2 

22 

A 

3.12 

2.37 

P30302 

8 

19 

11 

3 

4 

A 

3.18 

3.07 

P31326 

8 

20 

10 

3 

53 

A 

4.17 

3.88 

P19712 

8 

4 

16 

0 

56 

R 

4.27 

0.93 

P30435 

8 

4 

28 

0 

55 

R 

4.47 

0.92 

P19748 

8 

4 

29 

1 

24 

R 

4.48 

1.40 

P30662 

8 

20 

31 

3 

24 

A 

4.52 

3.40 

P30721 

8 

20 

39 

2 

44 

A 

4.65 

2.73 

P30031 

8 

4 

59 

2 

4 

A 

4.98 

2.07 

P30353 

8 

5 

3 

3 

12 

A 

5.05 

3.20 

P30339 

8 

21 

4 

2 

29 

A 

5.07 

2.48 

P31325 

8 

21 

6 

0 

55 

R 

5.10 

0.92 

P31512 

8 

5 

25 

2 

43 

A 

5.42 

2.72 

P30461 

8 

21 

31 

3 

42 

A 

5.52 

3.70 

P30857 

8 

21 

39 

2 

31 

A 

5.65 

2.52 

P30895 

8 

5 

54 

2 

34 

A 

5.90 

2.57 

P24536 

8 

21 

55 

3 

31 

A 

5.92 

3.52 

P30981 

8 

5 

55 

2 

39 

A 

5.92 

2.65 

16>q 
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6>5 


397  FINAL  TEST  DATA(S4) 


P30358 


P30083 
P31333 
P31064 
P31511 
P30104 
P30001 
P30995 
P30481 
P30633 
P30972 
P31300 
PI 9753 
P30932 
P31480 
P30632 
P30641 
P24506 
P31423 
P31171 
P30014 
P30915 
P30777 
P24516 
P30695 
P30965 
P30380 
P30294 
P30671 
P31463 
PI 9757 
P30375 
P30010 
P31266 


P24541 


P31138 


P30453 


PI  9721 


P3089 


P31284 


P30346 


P30036 


PI  9709 


P30875 


P30850 


P30644 


P30242 


P3063G 


P31377 


P30331 


P31498 


P30331 


P31138 


P30594 


P31196 


P30G36 


P30043 


P30199 


P30419 


P30403 


P30309 


P30425 


P30068 


P3075S 


P30644 


P30464 


PI  9748 
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P31007 

11 

1 

52 

0 

9 

R 

1.87 

0.15 

P30671 

11 

2 

2 

0 

17 

R 

2.03 

0.28 

P30924 

11 

2 

47 

0 

24 

R 

2.78 

0.40 

P30671 

11 

2 

54 

0 

23 

R 

2.90 

0.38 

P30498 

11 

2 

56 

0 

12 

R 

2.93 

0.20 

P197G6 

11 

19 

2 

2 

57 

A 

3.03 

2.95 

P30670 

11 

3 

33 

2 

32 

A 

3.55 

2.53 

P31187 

11 

3 

36 

1 

59 

A 

3.60 

1.98 

P31398 

11 

3 

36 

1 

43 

A 

3.60 

1.72 

P30897 

11 

19 

44 

2 

36 

A 

3.73 

2.60 

P30227 

11 

19 

48 

1 

51 

A 

3.80 

1.85 

P31139 

11 

3 

53 

2 

9 

A 

3.88 

2.15 

P30604 

11 

19 

55 

2 

14 

A 

3.92 

2.23 

P30994 

11 

4 

17 

2 

0 

A 

4.28 

2.00 

P300G9 

11 

4 

20 

2 

23 

A 

4.33 

2.38 

P31400 

11 

4 

25 

1 

48 

A 

4.42 

1.80 

P30242 

11 

4 

39 

1 

40 

R 

4.65 

1.67 

P30507 

11 

20 

55 

2 

13 

A 

4.92 

2.22 

P30493 

11 

5 

2 

2 

2 

A 

5.03 

2.03 

P3132S 

11 

5 

9 

0 

5 

R 

5.15 

0.08 

P24504 

11 

5 

26 

2 

29 

A 

5.43 

2.48 

P31202 

11 

5 

33 

2 

50 

A 

5.55 

2.83 

P30296 

11 

5 

46 

2 

29 

A 

5.77 

2.48 

P31007 

11 

5 

50 

2 

21 

A 

5.83 

2.35 

P30420 

11 

6 

27 

2 

35 

A 

6.45 

2.58 

P30846 

11 

6 

34 

2 

34 

A 

6.57 

2.57 

P30036 

11 

22 

42 

3 

9 

R 

6.70 

3.15 

P31088 

11 

7 

32 

2 

27 

A 

7.53 

2.45 

P30924 

11 

24 

6 

0 

11 

R 

8.10 

0.18 

P24509 

11 

24 

21 

2 

11 

A 

8.35 

2.18 

P3121G 

11 

24 

21 

1 

56 

R 

8.35 

1.93 

P301G7 

11 

26 

34 

2 

43 

A 

10.57 

2.72 

P3075G 

11 

10 

38 

2 

41 

A 

10.63 

2.68 

P31019 

11 

2G 

50 

0 

28 

R 

10.83 

0.47 

P31482 

11 

28 

12 

2 

21 

A 

12.20 

2.35 

P30GG1 

11 

66 

46 

1 

40 

A 

18.77 

1.67 

P31224 

11 

69 

39 

1 

9 

R 

21 .65 

1.15 

P31102 

11 

70 

18 

0 

38 

R 

22.30 

0.63 

P30783 

11 

75 

25 

1 

58 

A 

27.42 

1.97 

P3019G 

11 

91 

29 

2 

39 

A 

27.48 

2.65 

P31114 

11 

91 

47 

0 

41 

R 

27.78 

0.68 

P30982 

11 

94 

14 

3 

56 

A 

30.23 

3.93 

P31463 

11 

114 

29 

4 

0 

A 

34.48 

4.00 

P31146 

11 

117 

47 

5 

39 

A 

37.78 

5.65 

P30390 

12 

10 

28 

2 

6 

A 

10.47 

2.10 

CELL  TIME 

COMP.  TIME 

TOTAL: 

AVERAGE 

9.83 

2.20 

STAND.  DEV. 

8.31 

•*.08 

REJECTS: 

AVERAGE 

1 

- 

STAND.  DEV. 

^^-torrS' 

ACCEPTS: 

AVERAGE 

”^~a_57 

esr — 

—  -  — 

STAND.' DEV. 

— — W5T - 

CELL# 

COUNT 

AVERAGE 

STAND.  DEV. 

TOTAL  TIME 

5 

29 

11.78 

10.50 

341.75 

6 

58 

10.26 

7.72 

595.15 

“ 

7 

20 

11.80 

9.76 

235.92 

8 

61 

7.69 

5.35 

46P.33 

9 

68 

9.07 

6.71 

616.77 

10 

31 

12.30 

11.13 

381.40 

11 

47 

9.47 

9.58 

445.20 
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180  FINAL  TEST  DATA{S3) 


z  — 

TOTAL  CELL  TIME  "1 

COMPUTER  RUN  TIME  ~1 

SERIAL  NUM. 

TEST  CELL 

HOURS 

MINUTES 

HOURS 

EnSSSBi 

STATUS 

CELL  TIME 

COMP.  TIME 

P30545 

8 

17 

39 

3 

11 

A 

1.65 

3.18 

EEHE3H 

6 

18 

8 

1 

52 

A 

2.13 

1.87  ' 

P30437 

7 

18 

22 

2 

13 

A 

2.37 

2.22 

P31229 

9 

18 

59 

2 

45 

A 

2.98 

2.75 

P30223 

5 

19 

0 

2 

38 

A 

3.00 

2.63 

PI  9766 

11 

19 

2 

2 

57 

A 

3.03 

2.95 

P30957 

6 

19 

3 

2 

8 

A 

3.05 

2.13 

P30285 

8 

19 

6 

3 

5 

A 

3.10 

3.08 

P31304 

8 

19 

7 

2 

22 

A 

3.12 

2.37 

P31192 

9 

3 

10 

0 

0 

A 

3.17 

6.00 

P30110 

6 

19 

11 

2 

42 

A 

3.18 

2.70 

P30302 

8 

19 

11 

3 

4 

A 

3.18 

3.07 

PI 9757 

6 

19 

20 

2 

32 

A 

3.33 

2.53 

P30670 

11 

3 

33 

2 

32 

A 

3.55 

2.53 

P31187 

11 

3 

36 

1 

59 

A 

3.60 

1.98 

P31398 

11 

3 

36 

1 

43 

A 

3.60 

1.72 

P30897 

11 

19 

44 

2 

36 

A 

3.73 

2.60 

P30227 

11 

19 

48 

4 

51 

A 

3.80 

1.85 

P30320 

5 

19 

52 

2 

36 

A 

3.87 

2.60 

P31139 

11 

3 

53 

2 

9 

A 

3.88 

2.15 

P30604 

11 

19 

55 

2 

14 

A 

3.92 

2.23 

P31040 

9 

19 

59 

3 

37 

A 

3.98 

3.62 

P31326 

8 

20 

10 

3 

53 

A 

4.17 

3.88 

P30994 

11 

4 

17 

2 

0 

A 

4.28 

2.00 

P30069 

11 

4 

20 

2 

23 

A 

4.33 

2.38 

P31400 

11 

4 

25 

1 

48 

A 

4.42 

1.80 

P30993 

9 

20 

27 

2 

19 

A 

4.45 

2.32 

P30662 

8 

20 

31 

3 

24 

A 

4.52 

3.40 

P30309 

6 

4 

33 

2 

9 

A 

4.55 

2.15 

P30721 

8 

20 

39 

2 

44 

A 

4.65 

2.73 

P30802 

9 

4 

44 

2 

5 

A 

4.73 

2.08 

PI  9721 

10 

20 

54 

3 

1 

A 

4.90 

3.02 

P30507 

11 

20 

55 

2 

13 

A 

4.92 

2.22 

P30031 

8 

4 

59 

2 

4 

A 

4.98 

2.07 

P302S7 

5 

21 

6 

2 

35 

A 

5.00 

2.58 

P30493 

11 

5 

2 

r% 

£. 

2 

A 

5.03 

2.03 

P19712 

6 

21 

3 

2 

3 

A 

5.05 

2.05 

P30353 

8 

5 

3 

3 

12 

A 

5.05 

3.20 

P30339 

8 

21 

4 

2 

29 

A 

5.07 

2.48 

P30615 

6 

21 

13 

2 

16 

A 

5.22 

2.27 

P30396 

9 

5 

16 

2 

8 

A 

5.27 

2.13 

P30520 

6 

21 

20 

3 

4 

A 

5.33 

3.07 

P24505 

9 

21 

24 

2 

58 

A 

5.40 

2.97 

P30547 

9 

5 

25 

2 

10 

A 

5.42 

2.17 

P31512 

8 

5 

25 

2 

43 

A 

5.42 

2.72 

P24504 

11 

5 

26 

2 

29 

A 

5.43 

2.48 

P31343 

6 

21 

27 

2 

42 

A 

5.45 

2.70 

P31431 

9 

5 

28 

2 

19 

A 

5.47 

2.32 

P30461 

8 

21 

31 

3 

42 

A 

5.52 

3.70 

P31202 

11 

5 

33 

2 

50 

A 

5.55 

2.83 

P30627 

«; 

21 

38 

3 

5 

A 

5.63 

3.08 

P30857 

8 

21 

39 

2 

31 

A 

5.65 

2.52 

P31016 

9 

21 

40 

3 

29 

A 

5.67 

3.48 

P30196 

9 

5 

45 

2 

3 

A 

5.75 

2.05 

P31216 

6 

5 

45 

2 

44 

A 

5.75 

2.73 

P30296 

11 

5 

46 

2 

29 

A 

5.77 

2.48 

P31284 

10 

5 

46 

2 

43 

A 

5.77 

2.72 

P31455 

9 

5 

47 

2 

36 

A 

5.78 

2.60 

P31007 

11 

5 

50 

2 

21 

A 

5.83 

2.35 

P30345 

9 

21 

53 

1 

52 

A 

5.83 

1.87 

P30895 

8 

5 

54 

2 

34 

A 

5.90 

2.57 

P24536 

8 

21 

55 

3 

31 

A 

5.92 

3.52 

P30981 

8 

5 

55 

2 

39 

A 

5.92 

2.65 

P31274 

6 

21 

57 

2 

9 

A 

5.95 

2.15 

P31519 

5 

6 

2 

1 

57 

A 

6.03 

1.95 

P30232 

9 

6 

4 

2 

0 

A 

6.07 

2.00 

171 
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P30715 

8 

6 

5 

P30318 

8 

22 

10 

P30036 

10 

22 

13 

9 

22 

13 

P31302 

8 

6 

15 

P30570 

9 

6 

16 

PI  9709 

10 

22 

17 

P30875 

10 

22 

17 

P31510 

9 

6 

17 

P30669 

9 

G 

23 

P31215 

8 

22 

23 

P30304 

9 

6 

24 

P30420 

11 

6 

27 

P30505 

9 

6 

28 

P30505 

9 

6 

28 

P30829 

9 

6 

28 

P31445 

6 

6 

28 

P30333 

8 

6 

30 

P31047 

8 

6 

P30846 

11 

6 

34 

P30218 

9 

36 

P30864 

6 

6 

37 

P31218 

9 

22 

37 

P31291 

8 

6 

38 

P31325 

8 

6 

38 

P31003 

9 

6 

46 

P30976 

5 

22 

48 

P30811 

9 

6 

49 

P30358 

9 

6 

51 

P30850 

10 

6 

54 

P30598 

8 

23 

0 

P30644 

10 

7 

0 

P30205 

6 

23 

1 

P30567 

8 

23 

4 

P30016 

6 

23 

5 

P30083 

9 

7 

11 

P30755 

8 

23 

12 

P31333 

9 

23 

13 

P31102 

5 

7 

14 

P31064 

9 

23 

16 

P30242 

10 

7 

20 

P30193 

6 

7 

23 

P31511 

9 

23 

23 

P30074 

6 

71  26 

P314S9 

8 

'  231  26 

P30104 

9 

23!  29 

P30G01 

7 

23l  29 

P30172 

6 

231  30 

P31088 

11 

7l  32 

P30422 

8 

71  46 

P30001 

9 

231  48 

P31224 

7 

23i  48 

P30995 

9 

231  51 

1 Em 

P30636 

23)  58 

P30481 

9 

231  59 

P30913 

8 

24)  2 

P30633 

9 

24j  6 

P31267 

6 

24!  7 

P31282 

6 

81  9 

P30972 

9 

241  10 

P313G4 

5 

241  1 1 

P30346 

S 

24|  12 

P31452 

6 

8)  14 

P30355 

6 

si  18 

P31300 

9 

mm 

P24509 

11 

■KBH 

[■■i 

P31118 

8 

241  22 

P3033S 

7 

24)  23 

TEST  DATA{S2) 


2 

251 

A 

6.08 

2.42 

2 

361 

A 

6.17 

2.60 

2 

581 

A 

6.22 

2.97 

2 

3l| 

A 

6.22 

2.52 

2 

261 

A 

6.25 

2.43 

2 

23l 

A 

6.27 

2.38 

0 

0 

A 

6.28 

0.00 

3 

23) 

A 

6.28 

3.38 

2 

30) 

A 

6.28 

2.50 

2 

19 

A 

6.38 

2.32 

2 

551 

A 

6.38 

2.92 

2 

1 5| 

A 

6.40 

2.25 

2 

35 

A 

6.45 

2.58 

2 

26 

A 

6.47 

2.43 

2 

26 

A 

6.47 

2.43 

2 

44 

A 

6.47 

2.73 

59 

A 

6.47 

1.98 

2 

461 

A 

6.50 

2.77 

2 

32| 

A 

6.52 

2.53 

2 

341 

A 

6  57 

2.57 

2 

341 

A 

6.60 

2.57 

2 

22| 

A 

6.62 

2.37 

2 

55| 

A 

6.62 

2.92 

2 

40) 

A 

6.63 

2.67 

3 

23| 

A 

6.63 

3.38 

1 

481 

A 

6.77 

1.80 

2 

30i 

A 

6.80 

2.50 

2 

131 

A 

6.82 

2.22 

2 

3 

A 

6.85 

2.05 

2 

35 

A 

6.90 

2.58 

3 

0 

A 

7.00 

3.00 

2 

44 

A 

7.00 

2.73 

2 

501 

A 

7.02 

2.83 

2 

531 

A 

707 

2.88 

2 

191 

A 

708 

2.32 

2 

41! 

A 

7^18 

2-68 

2 

25l 

A 

7.20 

2.42 

1 

567 

A 

7^22 

1.93 

2 

91 

A 

723 

2.15 

2 

33) 

A 

7.27 

2.55 

3 

« 

A 

7.33 

3.07 

2 

37| 

A 

I  7.38 

2.62 

2 

loi 

A 

7.38 

2.17 

2 

111 

A 

7  43 

2.18 

2 

201 

A 

7  43 

2.33 

4 

35| 

A 

7.48 

4.58 

2 

20! 

A 

7  48 

2.33 

2 

341 

A 

750 

2.57 

2 

27! 

A 

7  53 

2.45 

2 

44! 

A 

7.77 

2.73 

2 

29| 

A 

7.80 

2.48 

2 

251 

A 

7  80 

2.42 

3 

oi 

A 

7.85 

3.00 

2 

541 

A 

1  7  97 

-  2.90 

2 

221 

A 

798 

2.37 

3 

111 

A 

1  8.03 

3.18 

1 

56? 

A 

1  8-10 

1.93 

2 

51I 

A 

1  8  12 

2.85 

2 

331 

A 

1  8.15 

2.55 

2 

23l 

A 

1  8  17 

2.38 

2 

2l| 

A 

1  8.18 

2.35 

2 

29| 

A 

1  8^20 

2.48 

2 

111 

A 

1  8.23 

2.18 

2 

241 

A 

1  830 

2.40 

3 

201 

A 

1  833 

3  33 

2 

it! 

A 

1  8.35 

2.18 

3 

71 

A 

1  8.37 

3.12 

2 

34) 

A 

1  8  38 

2.57 
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P19762 

6 

24 

26 

2 

13 

A 

8.43 

2.22 

P30764 

6 

24 

26 

2 

52 

A 

8.43 

2.87 

P19753 

9 

24 

27 

2 

1 

A 

8.45 

2.02 

P30090 

8 

24 

27 

2 

14 

A 

8.45 

2.23 

P30932 

9 

24 

29 

2 

35 

A 

8.48 

2.58 

P30464 

5 

8 

32 

2 

31 

A 

8.53 

2.52 

P31142 

7 

24 

32 

2 

IS 

A 

8.53 

2.32 

P31380 

8 

24 

32 

2 

45 

A 

8.53 

2.75 

P31464 

5 

24 

33 

2 

28 

A 

8.55 

2.47 

P31480 

9 

24 

33 

2 

40 

A 

8.55 

2.67 

P30924 

6 

24 

34 

2 

39 

A 

8.57 

2.65 

P30486 

6 

24 

39 

2 

59 

A 

8.65 

2.98 

P31147 

6 

8 

■■MEE 

2 

59 

A 

8.67 

2.98 

P31377 

10 

8 

44 

3 

19 

A 

8.73 

3.32 

P30733 

8 

24 

47 

2 

58 

A 

3.78 

2.97 

P30G32 

9 

24 

56 

2 

38 

A 

8.93 

2.63 

P31498 

10 

25 

2 

2 

31 

A 

9.03 

2.52 

P30416 

5 

9 

9 

2 

59 

A 

9.15 

2.98 

P30641 

9 

25 

11 

2 

30 

A 

9.18 

2.50 

PI 9725 

6 

25 

12 

2 

38 

A 

9.20 

2.63 

P30905 

6 

9 

12 

3 

3 

A 

9.20 

3.05 

P30447 

5 

25 

_  3 

1 

A 

9.52 

3.02 

P24511 

6 

25 

36 

2 

31 

A 

9.60 

2.52 

P30949 

8 

251  38 

3 

101  A 

9.63 

3.17" 

P30525 

6 

9?  55 

2 

501  A 

9.92 

2.83 

P31138 

10 

s 

58 

3 

91  A 

9.97 

3.15 

P30480 

8 

59 

2 

321  A 

9.98 

2.53 

P30594 

10 

25 

59 

3 

29l  A 

9.98 

3.48 
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*5  -(■'{-ic^jz^ysd-  -b  G-cgoAs-  yy>A-  irr.  hedy-G/i^-c-e  oy-*-isf 

fPs^cpfj'ep^  of  '^■e  lA-.  T2&  .  r  aSS^b)  -c_ 
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/cr a  o 
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1988  -397  FIELD  FAILURE  DATA 


A0N3n03Hd 


CLOCK  READING  AT  TIME  OF  FAILURE 


1989  -397  FIELD  FAILURE  DATA 


/61 


AONanoaad 


CLOCK  READING  AT  TIME  OF  FAILURE 


1988  -180  FIELD  FAILURE  DATA 
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CM  r- 


A0N3nD3Hd 


fi>l 


A0N3flD3Hd 


CLOCK  READING  AT  TIME  OF  FAILURE 


FAILURE  DATA 


Ol  JJ.)CS  M-iOlOO)'Ja)<fl*tOM-iO(005sJ01U1i>.UM-J.O(003^<7)Ul*WM-iO  ^U 


A 

B 

TYPE 

TIME  METER 

180 

4 

180 

5 

180 

19 

180 

25 

18G 

30 

180 

39 

180 

70 

180 

83 

180 

101 

180 

104 

180 

116 

JULIAN  DATE 


60131 


6013| 


6013| 


6014 


6014 


6015 


6016 


6016 


6017 


601 7| 


6017 


6017| 


6021 


60211 


_  60211 


ITYPE 


TIME  METER 


397 

!  8 

397 

8 

397 

12 

397 

12 

397 

!  13 

397 

17 

397 

i  21 

397 

1  33 

397 

37 

397 

40 

397 

46 

397 

73 

397 

76 

397 

77 

397 

86 

397 

86 

397 

I  89 

397 

99 

397 

102 

397 

103 

397 

108 

397 

108 

397 

113 

397 

131 

397 

135 

397 

143 

397 

150 

397 

158 

397 

158 

397 

168 

397 

176 

397 

176 

397 

176 

397 

180 

397 

180 

397 

180 

397 

181 

397 

185 

397 

193 

1 _ A _ 1 _  B _ I 

C  1  D  |  E  |  F 

48 

1801  453 

60931  1  3971  194 

49 

1801  453 

60931  1  3971  198 

50 

1801  552 

!  6093 

1  1  3971  207 

51 

180 

575 

1  6093 

!  !  397!  214 

52 

180 

603 

!  6097 

1  3971  217 

53 

180 

616 

!  6097 

!  1  3971  220 

54 

180 

635 

I  6097 

i  1 

3971  221 

55 

180 

647 

6097 

1  1 

3971  225 

56 

180 

657 

1  6097 

1  1 

39/1  225 

57 

130 

688 

1  6111 

1  1 

3971  226 

58 

180 

i  689 

1  6111!  1 

3971  242 

59 

180 

1  697 

1  61111  1 

3971  252 

60 

180 

!  708|  6120 

i  1 

3971  254 

61 

180 

1  712|  6141 

1  1 

397i  261 

62 

130 

1  718|  61531  1 

3971  276 

63 

1801  742|  61531  1 

3971  293 

64 

1801  7501  61531  1 

3971  297 

65 

180 

783 

61531 

1 

3971  322 

66 

180 

793 

61611 

1 

3971  359 

67 

180 

864 

6161 

3971  360 

68 

180 

884 

61681 

3971  363 

69 

180 

887 

61681 

1 

i  3971  373 

70 

1801  9111  61681  1 

1  3971  373 

71 

180 

9441  6168$  1 

!  397i  388 

72 

180 

946|  61771  i 

3971  422 

73 

180 

9571  61811  1 

!  3971  423 

74 

180 

969|  61811  1 

I  3971  450 

75 

180 

10061  6181|  j 

1  3971  460 

76 

180 

1  10161  6189$  1 

3971  462 

77 

180 

1066! 

61981 

3971  468 

78 

180! 

1068! 

61981  1 

1  3971  473 

79 

180! 

1087 

61981 

1  397!  477 

80 

180! 

1122 

61981  I 

1  3971  487 

81 

180! 

1125 

1  6198 

1 

1  3971  488 

82 

180! 

1128 

I  6202! 

1 

1  397}  502 

83 

1801 

1138 

I  6202 

1 

1  397}  522 

84 

180! 

1151 

62021  j 

1  397j  522 

85 

180 

1171 

6218}  1 

I  3975  541 

86 

180 

1192 

62181  ! 

!  3975  545 

37 

180 

1192 

62181  j 

|  2971  558 

88 

180 

1201 

6218]  I 

397}  581 

89 

180 

12021  6221| 

3971  591 

90 

180 

1206]  6221} 

397|  591 

91 

180 

1234}  6221} 

397j  591 

92 

180 

1331}  6224}  ' 

397*  610 

93 

180 

13511  6225}  1 

94 

180 

1413]  6227}  I 

1  3971  637 
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E 

F 

397 

637 

397 

656 

397 

672 

397 

679 

397 

693 

397 

722 

397 

726 

397 

727 

397 

734 

397 

735 

397 

748 

397 

753 

397 

773 

397 

782 

397 

796 

397 

803 

397 

814 

397 

815 

397 

820 

397 

824 

397 

851 

397 

872 

397 

876 

397 

876 

397 

084 

397 

890 

397 

902 

397 

904 

397 

927 

397 

928 

397 

931 

397 

937 

397 

944 

397 

956 

397 

981 

397 

998 

397 

1002 

397 

1033 

397 

1049 

397 

1056 

397 

1056 

397 

1086 

397 

1086 

397 

1092 

397 

1147 

397 

1149 

397 

1152 

B 


C 


142 

180 

4080 

6307 

143 

180 

4138 

6307 

144 

180 

4197 

6307 

145 

180 

4288 

6316 

146 

180 

4400 

6316 

147 

180 

4482 

6316 

era 

180 

4622 

6321 

era 

180 

4961 

6321 

era 

180 

4971 

6321 

151 

180 

4977 

6321 

152 

180 

5526 

6322 

153 

180 

5856 

6322 

154 

180 

6163 

6328 

155 

180 

6808 

.6328 

156 

180 

7859 

6335 

157 

180 

9318 

6335 

ten 

1569.56474 

1637.8177 

era 

era 

161 

162 

30  ENTRIES  >2500 

163 

i.e.  19%  >2500  hrs 

164 

165 

21  entries  >3000 

49  entries  <500 

166 

i.e.  13%  >3000  hrs 

i.e.  31%  <500  hrs 

167 

era 

15  entries  >4000 

75  entries  <1000 

169 

i.e.  10%  >4000  hrs 

i.e.  47%  <1000 

170 

I 

171 

min  =  4  hrs  I 

172 

max  =  9318  hrs 

173 

174 

175 

176 

177 

178 

! 

179 

'1 

era 

181 

182 

183 

184 

185 

186 

187 

era 
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397 
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6  entries  >2500 

i.e.  3%  >2500 

8  entries  >2000 

i.e.  4%  >2000 

23  entries  >1500 

i.e.  12%  >1500 

min  =  0 

max  =  22351 
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3 

6009 

n 

6009 
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601  0 

6 

■BQ 
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6010 

8 

6013 

9 

6013 

EO 

6013 

6013 

KB 

6014 

13 

6014 

KQ 

,  -601 4 

KQ 

6015 

1  6 

6015 

17 

6015 

18 

6015 

19 

6021 

20 

6021 

21 

6022 

22 

6022 

EB 

6023 

24 

6023 

25 

6023 

26 

6027 

27 

6029 

28 

6029 

29 

6029 

30 

6031 

31 

6034 

32 

6034 

33 

6035 

EH 

6035 

35 

6035 

36 

6035 

37 

6037 

3  8 

6037 

39 

6037 

40 

6055 

41 

6055 

EQ 

6055 

43 

6055 

44 

6056 

45 

EO 

6059 

47 

6065 
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EEE 


DEE 


A 

B 

C 

180 

924 

7182 

180 

952 

7182 

180 

959 

7183 

180 

981 

7187 

180 

988 

7187 

180 

988 

7188 

180 

989 

7196 

180 

993 

7196 

180 

1000 

7196 

180 

1024 

7202 

180 

1026 

7203 

180 

1058 

7203 

180 

1065 

7204 

180 

1082 

7204 

180 

1101 

7205 

180 

1121 

7205 

180 

1147 

7205 

180 

1148 

7209 

180 

1173 

7213 

180 

1196 

7213 

180 

1241 

7213 

180 

1243 

7214 

180 

1246 

7217 

180 

1287 

7217 

180 

1289 

7219 

180 

1290 

7219 

180 

1293 

7219 

180 

1343 

7223 

180 

1347 

7224 

180 

1349 

7224 

180 

1417 

7224 

180 

1468 

7226 

180 

1503 

7226 

180 

1552 

7226 

180 

1601 

7231 

180 

1602 

7231 

180 

1611 

7236 

180 

1643 

7236 

180 

1681 

7237 

180 

1724 

7238 

180 

1730 

7240 

180 

1741 

-  7240 

180 

1748 

7245 

180 

1752 

7245 

180 

1768 

7247 

180 

1772 

7251 

180 

1794 

7257 

Page  3 

fitO 


Copy  of  87  IND 


A 


Page  4 

9-U 


B 


D 


E 


F 


C 


180 

3091 

7314 

397 

1398 

□33 

180 

3229 

7314 

397 

1413 

191 

180 

3382 

7321 

397 

1476 

CEE 

180 

3384 

7324 

397 

1488 

CEE 

180 

3386 

7324 

397 

1523 

194 

180 

3392 

7324 

397 

1541 

gm 

180 

3441 

7326 

397 

1553 

CEE 

BHHMKEE 

3612 

7326 

397 

1578 

CEE 

180 

3649 

7326 

397 

1603 

CEE 

180 

3863 

7326 

397 

1627 

CEE 

180 

4044 

7328 

397 

1645 

200 

180 

4050 

7328 

397 

1661 

201 

180 

4165 

7328 

397 

1713 

180 

4288 

7328 

...  - 

397 

1764 

180 

4361 

7329 

397 

1809 

EX! 

180 

4422 

7335 

397 

1817 

pm 

180 

4863 

7335 

397 

1819 

rm 

180 

4992 

7335 

397 

1833 

pm 

180 

5395 

7335 

397 

1881 

BEE 

180 

5583 

7335 

397 

1952 

pm 

180 

6230 

7335 

397 

1965 

BCE 

180 

6290 

7337 

397 

1994 

2111 

180 

7859 

7338 

3971 

2167 

212 

1455.29762 

1372.878941 

3971 

2191 

213 

397 

2203 

214 

36  ENTRIES  >2500 

64  entries  <500 

3971 

2246 

215 

i.e.  17%  >2500 

i.e.  30%  <500hrs 

3971 

2251 

216 

1 

3971 

2256 

217 

24  entries  >3000 

102  entries  <1000 

3971 

2306 

218 

i.e.  11%  >3000  hrs 

i.e.  48%  <1000hrs 

397! 

2313 

219 

397 

2467 

Pm 

1 

3971  2550 

221 

min  =  0 

397 

2765 

Pm 

max  =  7859 

397 

2813 

pm 

397 

3123 

224 

397 

3200 

225 

i 

1 

397 

4410 

Pm 

! 

1  1  813.816518 

227 

1 

1 

Pm 

1 

6  entries  >25 

pm 

i.e  3%  >2500 

pm 

231 

i  |71  entries  >1 

232 

li.e  32%  >100C 

H 


G 

H 

1 

JULIAN  DATE 

2 

7005 

3 

7005 

t 

1 

El 

7005 

! 

5 

7006 

i 

! 

6 

7009 

7 

7012 

8 

7012 

9 

7012 

m 

7012 

m 

7016 

KB 

7016 

EQ 

7026 

EH 

7026 

EH 

7033 

EH 

7033 

EH 

7048 

Lib! 

7048 

EH 

7048 

20 

7048 

21 

7050 

22 

7050 

23 

7050 

24 

7050 

25 

7051 

26 

7051 

27 

7051 

28 

70511 

29 

7052 

30 

7052 

EH 

7052 

32 

7052 

33 

70521 

34 

7052 

35 

7063 

36 

7063 

37 

7065 

38 

39 

7065 

40 

7090| 

41 

7090! 

42 

7091 

43 

7091! 

44 

7098! 

45 

7098! 

EH 

7098! 

|47| 

7098 

Paye  6 

<2/3 


Copy  of  87  IND 


142 

7261 

143 

7265 

144 

7265 

145 

7266 

EE E 

7266 

147 

7274 

EEE 

7274 

EES 

7274 

EEE 

7274 

151 

7275 

152 

7279 

153 

7279 

154 

7279 

155 

7279 

156 

7279 

157 

7281 

CETH 

7282 

159 

7282 

EB3 

7282 

161 

7282 

162 

7287 

163 

7287 

164 

7292 

165 

7292 

7293 

167 

7293 

7294 

169 

7294 

170 

7294 

171 

7294 

172 

7294 

173 

7306 

174 

7306 

175 

7306 

176 

7321 

177 

7322 

178 

7322 

179 

7323 

EEE 

7323 

181 

7323 

182 

7323 

183 

7323 

184 

7323 

185 

7324 

186 

7324 

187 

7324 

EEE 

7326 

Copy  of  87  IND 


Page  10 

2/7 


COPY  OF  88  IND 


JULIAN  DATE 


8004 


180 

381 

180 

398 

180 

429 

180 

435 

180 

456 

180 

470 

180 

483 

180 

486 

180 

491 

180 

499 

180 

500 

180 

505 

180 

512 

180 

535 

180 

558 

180 

591 

8061 


8061 


8064 


8068 


8070 


8071 


8075 


8077 


8078 


8 


8084j 

80891 


8090 


8091 


8092 


8096 


8097 


8097 


8099 


8012 


8104 


8105 


8109 


8110 


8112 


TIME  METER 


0.7 


2.6 


397 

11.4 

397 

19.6 

397 

21.8 

397 

29 

397 

29.2 

397 

45 

397 

74.4 

397 

101.8 

397 

114.1 

397 

116.5 

397 

128 

397 

140.8 

397 

145.2 

397 

153.7 

397 

181.8 

397 

186.2 

397 

188.2 

397 

219.2 

397 

248 

397 

292.5 

397 

300.3 

397 

313.6 

397 

327.4 

397 

348.3 

397 

354.6 

397 

362.9 

397 

367.2 

397 

368.7 

397 

368.7 

397 

404.5 

39V 

409.6 

397 

409.9 

397 

413.9 

397 

418.2 

397 

424.4 

•  397 

425.2 

397 

429.9 

397) 

446 

397 

455.6 

337 

455.6 

397' 

457.9 

397! 

467.8 

Page  1 
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COPY  OF  88  IND 


95 

180 

1371 

8187 

96 

180 

1412 

8188 

97 

180 

1414 

8190 

98 

180 

1425 

8190 

99 

180 

1429 

8193 

ran 

180 

1434 

8194 

101 

180 

1461 

8195 

ran 

180 

1532 

8197 

CEE 

180 

1540 

8200 

104 

180 

1541 

8202 

ran 

180 

1575 

8204 

ran 

180 

1645 

8207 

107 

180 

1659 

8208 

ran 

180 

1671 

.8209 

109 

180 

1675 

8210 

110 

180 

1727 

8211 

111 

180 

1737 

8214 

112 

180 

1750 

8215 

113 

180 

1771 

8216 

114 

180 

1778 

8217 

115 

180 

1795 

8221 

116 

180 

1856 

8222 

117 

180 

1859 

8223 

118 

180 

1875 

8223 

119 

180 

1885 

8224 

ran 

180 

1930 

8225 

121 

180 

1945 

8228 

122 

180 

1955 

8229 

123 

180 

1990 

8230 

124 

180 

1996 

8231 

125 

180 

2112 

8231 

126 

180 

2158 

8232 

127 

180 

2158 

8235 

ran 

180 

2256 

8236 

129 

180 

2295 

8237 

130 

180 

2311 

8238 

131 

180 

2420 

8239 

132 

180 

2440 

8242 

133 

180 

2450 

8243 

134 

180 

2559 

8244 

135 

180 

2559 

8250 

136 

180 

2585 

8251 

137 

180 

2638 

8252 

138 

180 

2682 

8252 

139 

180 

2695 

8257 

140 

180 

2741 

8258 

141 

180 

2755 

8258 

F 


1294.9 


1307.4 


1364.3 


1396.8 


1433.7 


1571.8 


1596.2 


1636.9 


1679 


1690.3 


1731.7 


1739.2 


1754.4 


1801.4 


1846.1 


1923.9 


1934.9 


1944.2 


1994.6 


2085.7 


2087.2 


2087.3 


2094.7 


2243.6 


2412.8 


2422 


2453.4 


2589.9 


2637 


2791.7 


3176 


891.9328 


44  entries  >1000 


i.e.  35%  >1000hrs 


min  =  0.7 


max  =  3176 


Page  3 


COPY  OF  88 IND 


A 

B 

C 

D 

E 

F 

n 

TYPE 

TIME  METER 

JULIAN  DATE 

TYPE 

TIME  METER 

2 

180 

2.3 

9012 

397 

0.3 

3 

180 

9012 

397 

0.8 

Cl 

180 

2.7 

9012 

397 

5 

180 

4.6 

SOI  9 

397 

2.8 

6 

180 

5.3 

9025 

397 

3.5 

Hi 

180 

6.7 

9030 

397 

12.2 

8 

180 

40.3 

9032 

397 

20.4 

III 

180 

78.7 

9032 

397 

24.7 

EQ 

180 

94.5 

9032 

397 

39.6 

i 1 

180 

99.4 

9034 

397 

43.1 

EQ 

130 

102.3 

9034 

397 

47.8 

EQ 

180 

116.8 

9037 

397 

52 

EQ 

180 

127.7 

9047 

397 

52.4 

1  5 

180 

187.3 

9047 

397 

53 

EQ 

180 

255 

9062 

397 

57.3 

EQ 

180 

268.2 

9066 

397 

60.3 

18 

180 

284.7 

9079 

397 

66.9 

EQ 

180 

349.2 

9080 

397 

74.2 

20 

180 

363.7 

9086 

397 

91 

21 

180 

464 

9087 

397 

99.9 

22 

180 

486 

9087 

397 

100.7 

23 

180 

507.6 

9089 

397 

101.5 

24 

180 

512.9 

9089 

397 

102.5 

25 

180 

563 

9096 

397 

106.8 

26 

180 

589.6 

9096 

397 

106.9 

27 

180 

605.6 

9096 

397 

108.2 

28 

180 

661.5 

9096 

397 

109.7 

29 

180 

735.9 

9097 

397 

117 

EQ 

180 

740 

9097 

397 

127.4 

eh 

180 

767 

9101 

397 

129.9 

32 

180 

831 

9102 

397 

139.9 

33 

180 

871.5 

9104 

397 

140 

34 

180 

887.4 

9104 

397 

143.4 

35 

180 

918.4 

9115 

397 

145.3 

36 

180 

927 

9116 

397 

148.4 

37 

180 

1002 

9116 

397 

161.2 

38 

180 

1024 

9118 

397 

164.1 

39 

180 

1083.7 

9118 

397 

171 

EQ 

180 

1089.4 

9118 

397 

177.3 

All 

180 

1101.4 

9117 

397 

186.4 

m 

180 

1111.5 

9119 

397 

188 

43 

180 

1112.7 

9119 

397 

188.7 

44 

180 

1136.1 

9119 

397 

192.7 

45 

180 

1143.6 

9119 

397 

193.5 

EQ 

180 

1235.7 

9122 

397! 

215.1 

-±ZJ 

180 

1250.1 

9122 

i 

397 

217.7 

47 


1  A  |  B  | 

C 

D 

E  F 

48 

1801  12811 

9123 

1 

!  397!  223.7 

49 

1 8ol  1331  j 

9123 

1  1 

i  3971  230.3 

50 

180 

1456 

9125 

!  i 

1  3971  236.5 

51 

180 

1501 

9130 

1 

3971  240.2 

52 

180 

1518.7 

9130 

3971  246.2 

53 

180 

1562.2 

9136 

3971  289.5 

54 

180 

1613 

9138 

3971  290.2 

55 

180 

1664.2 

9145 

3971  300 

56 

180 

1700 

9147 

1 

3971  324.6 

57 

180 

1720 

!  9147 

3971  '  326.2 

58 

180 

1731.6 

i  9147 

1 

3971  347.2 

59 

180 

1907.1 

9153 

397!  356.6 

60 

180 

!  1964.1 

9157 

.  1 

3971  375 

61 

180 

1991.2 

1  9157 

i  .  ! 

3971  391 

62 

180 

2072.9 

9160 

1  1  3971  399.7 

63 

180 

2414.8 

1  9165 

i  j  3971  405.7 

64 

180 

2529 

I  91681  1  3971  420.6 

65 

180 

2643.9 

i  9201  i  j  3971  422 

66 

180 

2799 

92011  1  3971  434.8 

67 

180 

1  2914 

92011  1  3971  441.8 

68 

180 

2942 

92011  1  3971  445.4 

69 

180 

2964.91 

1  92011  1  397!  447.9 

70 

1801  2997.91 

1  92011  1  3971  450.8 

71 

180 

31251 

i  92021  j  397i  451.8 

72 

180 

3235 

9206!  1  3971  463.7 

73 

180 

3444.6 

92071  1  3971  489 

74 

180 

3650 

92091  1  3971  489.9 

75 

180 

39591 

9223!  1  3971  497.5 

76  | 

1801 

4174.7 

92491  1  3971  509.4 

77 

180 

4192 

92491  !  3971  518.9 

78  i 

180 

4241 .5 

92571  1  3971  548.7 

79 

180 

4331.7 

92581  1  397i  549.2 

Ml 

1801 

4375.4 

92581  1  397!  549.8 

81 

1801 

4428.81  9263 

1  397 

1  552 

82 

180i 

4463! 

9263 

1  397 

564 

83 

1801 

4564! 

9278 

1  397 

564.5 

84 

1801 

4834.61 

9278 

!  397 

576.1 

85 

180! 

4911.2! 

9286 

1  !  3971  585 

86 

1801 

5093.2! 

9286 

1  !  397!  600.8 

87 

1801 

5096.6! 

9292 

1  1  397j  618.6 

ED 

1801 

5152! 

9294 

!  !  397|  621.2 

89 

180! 

5183 

9299 

!  1  397!  626.3 

ED 

1801 

5193 

9303 

I  1  397!  627.3 

91 

180! 

5370 

9306 

!  j  397|  627.6 

92 

180] 

5810 

9306!  I  397i  634.7 

93 

180! 

5926 

1  9307!  I  3971  642.9 

94 

1  1801  61291  93111  1  3971  663.9 

Paga  2 


B 


C 


D 


E 


F 


129 


130 


131 


132 


133 


134 


135 


136 


137 


138 


139 


140 


141 


89  entries  >1000 


i.e.  71%  >1000  hrs 


62  entries  >2500 


i.e.  49%  >2500 


41  entries  >5000 


i.e.  33%  >5000 


22  entries  <500 


i.e.  17%  <500hrs 


397 


397 


_397 

397 


397 


397 


397 


397 


397 


397 


397 


397 


397 


95 

180 

6631 

9311 

397 

685.6 

96 

180 

7152 

9311 

397 

686.4 

97 

180 

7241 

9311 

397 

688.9 

98 

180 

7466 

£312 

397 

695.2 

99 

180 

7844 

9312 

397 

695.7 

ICE 

180 

8685 

9313 

397 

719.8 

hoi 

180 

8701 

9313 

397 

751 

ITok1 

iSO 

8839 

9313 

397 

751.2 

ISz 

8861 

9313 

397 

756.6 

h  9/j 

180 

9483 

9314 

397 

758.1 

tics 

180 

9607 

9314 

397 

763.8 

106 

180 

9823 

9318 

397 

779.2 

107 

180 

9905 

9319 

397 

825.3 

108 

180 

10581 

9319 

397 

825.8 

BEE 

180 

10783 

9320 

397 

833.6 

110 

180 

11774 

9320 

397 

839.6 

in 

180 

13782 

9320 

397 

848.8 

112 

180 

1 4740 

9321 

397 

890.2 

113 

180 

15032 

9322 

397 

S04 

114 

180 

20820 

9322 

397 

928 

115 

180 

24018 

9325 

397 

347 

116 

180 

24219 

9327 

397 

953.3 

he 

180 

■M^EE 

9327 

397 

970.6 

118 

180 

26797 

9332 

397 

972.1 

119 

180 

29582 

9332 

180 

973.4 

120 

180 

30173 

9332 

397 

974.7 

121 

180 

32147 

9334 

397 

976.4 

122 

180 

34521 

9339 

397 

990 

123 

180 

38308 

9340 

397 

1007.3 

124 

180 

55659 

9341 

397 

1015.9 

125 

180 

58517 

9342 

397 

1019 

126 

180 

84490 

9342 

397 

1028 

127 

6841.8176 

12326.5512 

397 

1054.1 

128 

397 

1077.6 

1084.1 


1089.3 


1098.5 


1117.9 


1126.1 


1126.7 


1134.8 


1175.2 


1175.8 


1176.4 


1186 


1229.9 


1230 


Copy 


A 

B 

C 

EET3 

237 

fsei 

fee 

HE 

241 

HE 

rm 

vm 

HE 

HE 

247 

HE 

HE 

FFE 

251 

FEE 

FFE 

SB 

fee 

~ 

FEE 

257 

HE 

FEE 

260 

261 

PEF 

HE 

264 

HE 

FEE 

267 

FEE 

HE 

RE 

. 

f 


E 

F 

397 

7871 

397 

7900 

397 

7961 

397 

7964 

397 

8219 

397 

8730 

397 

8847 

397 

9256 

397 

9540 

•  397 

9939 

397 

10295 

397 

1 1296 

397 

12698 

397 

13931 

397 

15039 

397 

15489 

397 

16057 

397 

16767 

397 

HBi&B 

397 

18475 

397 

19622 

397 

2541 2 

397 

25488 

397 

25829 

397 

27510 

397 

28004 

397 

100670 

3224.83755 

140  entries  >1000 


i.e.  53%  >1000hrs 


142 

9223 

143 

9223 

144 

9223 

145 

9223 

9224 

147 

9224 

DE 

9224 

cm 

9224 

cm 

9228 

151 

9238 

152 

9238 

153 

9238 

154 

9241 

155 

9241 

156 

9242 

157 

9243 

9243 

iH'l 

9243 

cm 

9244 

161 

9244 

162 

9244 

163 

9250 

164 

9250 

165 

9251 

166 

9251 

167 

9251 

cm 

9251 

DU 

9257 

170 

9257 

171 

9257 

172 

9262 

173 

9263 

174 

9263 

175 

9263 

176 

9263 

177 

9263 

178 

9265 

179 

9265 

cm 

9265 

181 

9270 

182 

9270 

183 

9270 

184 

9270 

185 

9271 

186 

9272 

187 

9278 

cm 

9273 

cTITS 


9336 
9336 ' 

9339 

9340 
9340 
9342 

■  9342 

9342 

9343 
9343 

9346 

9347 

9348 
9348 
9348 

9348 

9349 
9349 
9349 
9354 

7728.71129 


75  entries  <500 
267|i.e.  29%  <500  hrs 


93  entries  <650 
i.e.  35%  <650  hrs 


Copy  of  90  IND 


Page  1 

<23* 


B 


C 


D 


E 


F 


1002 


1028 


1054 


1072 


1094 


1100 


1130 


1139 


1178 


1210 


1259 


1279 


1330 


1347 


1361 


1370 


1397 


1402 


1428 


1456 


1585 


1590 


1619 


1653 


1688 


1752 


2009 


2095 


2150 


2151 


2183 


2200 


2287 


2291 


2348 


2374 


2391 


2415 


2462 


2577 


2606.2 


2610 


2631 


2672 


2690 


2696 


2715 


603 


607 


607.6 


624 


645 


650 


671 


704 


729 


738 


774 


783 


825 


825 


839.9 


859 


1012 


1121.8 


1146 


1193 


1209 


1222 


1251 


1259 


1270 


1280 


1322 


1324.1 


1354 


1359 


1359 


1423 


1479 


1625 


1780 


1873 


984.8 


1989 


1989 


2093 


2102 


2147 


2226.7 


2265 


2297 


2351 


2361 


Page  2 

23? 


Copy  of  90  IND 


Page  3 

a  40 


Copy  of  90  IND 


A 

B 

C 

D 

E  1  F 

142 

50  entries  >2500 

i 

143 

i.e.  37%  >2500  hrs 

1 

144 

1 

145 

min  =  5 

1 

146 

max  *  58623 

Page  4 

MI 


Copy  of  90  IND 


G 

H 

95 

123 

96 

130 

97 

130 

'98 

131 

99 

131 

CEE 

131 

liov 

134 

CEE 

134 

CEE 

135 

104 

135 

CEE 

136 

CEE 

221 

107 

221 

CEE 

222 

CEE 

222 

110 

222 

era 

222 

112 

222 

113 

222 

114 

222 

115 

222 

116 

223 

117 

223 

118 

223 

119 

223 

C EE 

223 

121 

223 

122 

123 

224 

224 

124 

224 

125 

224 

126 

224 

127 

225 

128 

225 

129 

226 

130 

226 

131 

4213.01202 

132 

133 

41  entries  <500hrs 

CEE 

i.e.  32%  <500hrs 

135 

136 

52  entries  <650 

137 

i.e.  40%  <650  hrs 

REJECTS 


FOR 


FY90 


REJECT  REASON 

GTC85-56 

GTC85-70  GTC85-71 

GTC85-72  GTC8S1 16 

HI-VIBRATION 

1 

2 

7 

CAV-PRESSURE 

1 

INTERNAL  FAIL 

1 

INSTABILITY 

3 

5 

LOW  FLOW 

1 

1 

LOW  PRESSURE 

NOISEY 

1 

GTCP85397  GTCP85180  GTCP85180LS 

2 

1 


1 


OTHER  2 

*XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX*XXXXXXXXXX*XXXXXXXXXXX*XXXXXX*X*XXXXXXXXXXXX 

TOTALS  350  15  0  60  0 


ENG'S  SOLD  63 

REJECTED  30 


TOTALS  BY 
HI-VIB 
CAV/PRESS 
INT.FAIL 
INSTA8IL. 
LOW  FLOW 
LOW  PRESS 
N01SEY 
OTHER 


REJECT  REASON 
=  12 

=  2 

=  1 

=  8 

=  2 

=  0 

=  3 

=  2 


REJECTS 


FY90 


6^ 


REJECT  REASON 


FOR  FY90 
JUNE 

QTC85-56  GTC85-70  GTC85-71  GTC85-72  GTC8S116 


QTCP85397  GTCP85180  GTCP85180LS 


HI-VIBRATION  1 

CAV-PRESSURE 
INTERNAL  FAIL 
INSTABILITY  3 

LOW  FLOW  1 

LOW  PRESSURE  1 


4  5  5 

I 


3 


1 


NOISEY 

OTHER 

«*****#******#**# K**XK»«K***»*X»»X*»tHt*X»X**K*»*KXX**K***»X»K*»K«»»XX*K****ft***!Ht*K*XX***** 


TOTALS 

6 

6  5  8 

0 

i 

ENG'S  SOLD 

68 

TOTALS  BY 

REJECT 

REASON 

REJECTED 

34 

HI-VIB 

= 

U 

CAV/PRESS 

= 

2 

INT.FAIL 

= 

I 

INSTAB IL. 

= 

17 

LOW  FLOW 

= 

2 

LOW  PRESS 

= 

I 

NOISEY 

= 

0 

OTHER 

0 

FY90 


REJECT  REASON 


REJECTS  FOR  FY90 
JULY 

GTC85-56  GTC85-70  UTC85-71  GTC8b-72  GTC85116 


GTCP85397  GTCP85180  GTCP85180LS 


HI-VIBRATION 
CAV-PRESSURE 
INTERNAL  FAIL 
INSTABILITY 
LOW  FLOW 
LOW  PRESSURE 
NOISY 
OTHER 


1  S 


7  4 


1 


3 


10 

1 


3 

1  l 


XXXXXXXXXXXXXXXXXXitXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 


TOTALS  2  2  4  20  0  8  4  1 


ENG'S  SOLD 

86 

TOTALS  BY 

REJECT 

REASON 

REJECTED 

33 

HI-VIB 

= 

19 

CAV/PRESS 

= 

l 

INT.FAIL 

= 

0 

INSTABIL. 

= 

15 

LOW  FLOW 

2 

LOW  PRESS 

= 

0 

NOISEY 

= 

3 

OTHER 

= 

2 

REJECTS 

FOP, 

FY90 

as  of 

15 

AUG 

1990 

GTC85-56 

GTC85-70  GTC85-7I 

GTC85-72 

GTC85116 

GTCP85397  GTCP85180  GTCP85180LS 

REJECT  REASON 

HI-VIBRATION 

1 

5  2 

CAV-PRESSURE 

1 

INTERNAL  FAIL 

INSTABILITY 

3  3 

LOW  FLOW 

LOW  PRESSURE 

NOISY 

1 

OTHER 

• 

1 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

TOTALS 

0 

4  3 

2 

0 

6  2  0 

ENG'S  SOLD 

26 

TOTALS 

BY 

REJECT 

REASON 

REJECTED 

18 

HI-VIB 

= 

8 

CAV/ PRESS 

= 

1 

k 

INT.FAIL 

= 

0 

INSTABiL. 

= 

6 

f— 

LOW  FLOW 

= 

0 

LOW  PRESS  =  0 

NOISEY  =  2 
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ENGINE  REJECTS 


MODEL  NUMBER  :  ALL 
FROM  10/01/85  THRU  09/30/86 


HIGH  VIBRATIONS 


MODEL  NUMBER 

ACC-CASE  • 

TURBINE 

COMPRESSOR 

TOTAL 

-106 

0 

3 

0 

3 

-165 

0 

0 

0 

0 

-180 

15 

17 

0 

30 

-180L 

3 

0 

0 

-36-50 

o 

0 

0 

0 

-397 

12 

2 

3 

17 

-56 

0 

1 

1 

2 

-56. 

0 

0 

0 

0 

-70 

0 

5 

5 

9 

-71 

0 

4 

2 

6 

-72 

2 

4 

11 

16 

32 

36 

22 

86 

2*0  A 


ENGINE  REJECTS 
MODEL  NUMBER  :  ALL 
FROM  10/01/86  THRU  09/30/87 


HIGH  VIBRATIONS 


MODEL  NUMBER 

ACC-CASE 

TURBINE 

COMPRESSOR 

TOTAL 

-106 

0 

0 

0 

0 

-165 

0 

0 

0 

0 

-165-1 

0 

0 

0 

0 

-180 

0 

3 

0 

3 

-180L 

0 

1 

0 

1 

.  -397 

1 

1 

7 

9 

-56 
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0 

0 

0 

-70 

o 

1 
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2 

-71 
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0 

1 

1 

-72 

0 

1 

2 

3 

1 

7 

11 

19 

U5 


ENGINE  REJECTS 
MODEL  NUMBER  i  ALL 


FROM 

10/01/87  THRU  09/ 

30/88 

MODEL  NUMBER 

HIGH  VIBRATIONS 

TURBINE 

TOTAL 

ACC-CASE 

COMPRESSOR 

-116 

0 

0 

1 

1 

-165-1 

4 

1 

0 

4 

-180 

6 

12 

8 

14 

-180L 

1 

3 

1 

3 

-397 

6 

2 

10 

16 

-56 

0 

0  " 

4 

4 

-70 

0 

0 

7 

7 

-71 

1 

1 

3 

4 

-72 

1 

0 

6 

7 

T41M9 

0 

0 

0 

0 

19 

19 

40 

60 

ENGINE  REJECTS 


MODEL  NUMBER  :  ALL 
FROM  10/01/88  THRU  09/30/89 


HIGH  VIBRATIONS 


MODEL  NUMBER 

ACC-CASE 

TURBINE 

COMPRESSOR 

_  (A 

TOTAL 

-106 

0 

0 

“o 

0 

-116 

0 

0 

o  ,  s 

0 

-165 

0 

o 

0 

0 

-165-1 

0 

0 

o  V* 

0 

-180 

5 

11 

3 

16 

-180L 

0 

0 

o 

0 

-36-50 

0 

0 

A-jy' 

0 

-397 

5 

2 

29 

-56 

0 

2 

2 

4 

-70 

0 
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2 

4 

-71 

1 

1 

2 

3 

-71  <T) 

0 

0 

0 
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-71  MDR 

0 

0 

0 

0 

-72 

0 

1 

10 

10 

36-50 

0 

0 

0 

0 

T41M9 

0 

0 

0 

0 

11 

19 

43 

66 

ENGINE  REJECTS 
MODEL  NUMBER  :  ALL 
FROM  10/01/85  THRU  09/30/86 


HIGH  CAVITY  PRESSURE 


MODEL  NUMBER 

ACC-CASE 

TURBINE 

TOTAL 

-106 

0 

2 

2 

-165 

1 

1 

2 

-180 

5 

18 

23 

-180L 

1 

2 

2' 

-36-50 

0 

0 

0 

-397 

3 

0 

3 

-56 

0 

2 

2 

-56. 

0 

0 

0 

-70 

0 

0 

0 

-71 

0 

2 

2 

-72 

4 

1 

5 

14 

28 

41 

26  8 


ENGINE  REJECTS 


MODEL  NUMBER  :  ALL 
FROM  10/01/86  THRU  09/30/87 


HIGH  CAVITY  PRESSURE 


MODEL  NUMBER 

ACC-CASE 

TURBINE 

TOTAL 

-106 

0 

0 

0 

-165 

0 

0 

0 

-165-1 

0 

1 

1 

-180 

1 

5 

6 

-180L 

0 

i 

1 

-397 

1 

i 

2 

-56 

0 

0 

0 

-70 

1 

0 

1 

-71 

0 

0 

0 

-72 

2 

2 

4 

5 

10 

15 

ENGINE  R  E  J  .  C  T  S 


MODEL  NUMBER 

-116 

-165-1 

-180 

-180L 

-397 

-56 

-70 

-71 

-72 

T41^9 


MODEL  NUMBER  :  ALL 
FROM  10/01/87  THRU  09/30/80 


ACC-CASE 

0 

2 

3 

0 

1 

0 

1 

0 

2 

0 

9 


hi2H  CAVITY  PRESSURE 
TURBINE 


0 

0 

3 

1 

0 

0 

1 

0 

0 

0 


TOTAL 


0 

2 

_6 

f 

_1_. 

0 

2 

0 


o 


14 


270 


MODEL  NUMBER 

-106 
-116 
-165 
-165-1 
-180 
-180L  - 

-36-50 
-397 
-56 
-70 
-71 

-71  (T> 
-71  MDR 
-72' 

36-50 

T41M9 


ENGINE  REJECTS 
MODEL  NUMBER  :  ALL 
FROM  10/01/88  THRU  09/30/89 


ACC-CASE 


1 

0 

1 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

4 


HIGH  CAVITY  PRESSURE 

TURBINE 

0 

0 

0 

0 

9 

1 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

12 


TOTAL 


1 

0 

1 

0 

10 

1 

0 

2 

0 

0 

o 

0 

0 

1 

0 

0 


16 


<27/ 


ENGINE  REJECTS 
MODEL  NUMBER  :  ALL 
FROM  10/01/85  THRU  09/30/86 


INTERNAL  FAILURE 


MODEL  NUMBER 

ACC-CASE 

TURBINE 

COMPRESSOR 

TOTAL 

-106 

0 

1 

0 

1 

-165 

1 

0 

0 

1 

-180 

4 

1 

2 

7 

-180L 

1 

0 

o 

1 

-36-50 

0 

1 

0 

1 

-397 

2 

4 

0 

6 

-56 

0 

1 

1 

-56. 

0 

0 

o 

0 

-70 

2 

4 

6 

11 

-71 

0 

3 

2 

5 

-72 

21 

6 

n 

jC. 

29 

1 

i 

W  1 
1 

i 

1 

W  1 
l 

13 

64 

272, 


ENGINE  REJECTS 


MODEL  NUMBER  :  ALL 
FROM  10/01/86  THRU  09/30/87 


INTERNAL  FAILURE 


MODEL  NUMBER 

ACC-CASE 

TURBINE 

COMPRESSOR 

TOTAL 

-106 

0 

0 

0 

0 

-165 

1 

0 

0 

1 

-165-1 

0 

0 

0 

0 

-180 

0 

0 

1 

1 

-180L 

1 

0 

0 

1 

-397 

1 

_0 

0 

1 

-56 

1 

0 

0 

"  1 

-70 

1 

0 

0 

1 

-71 

0 

1 

0 

1 

-72 

4 

1 

0 

5 

9 

2 

1 

12 

373 


ENGINE  REJECTS 


MODEL  NUMBER  :  ALL 
FRGM  10/01/87  THRU  09/30/88 


INTERNAL  FAILURE 


MODEL  NUMBER 

ACC-CASE 

TURBINE 

COMPRESSOR 

TOTAL 

-116 

0 

0 

0 

0 

-165-1 

0 

1 

0 

1 

-180 

1 

_1.__ 

1 

,_1 

-180L 

0 

0 

0 

0 

-397 

4 

4  , 

0 

8 

-56 

0 

1 

0 

1 

-70 

0 

1 

0 

1 

-71 

0 

0 

0 

0 

-72 

1 

4 

1 

6 

T41M9 

2 

0 

0 

2 

8 

12 

2 

22 

374 


MODEL  NUMBER  :  ALL 
FROM  10/01/88  THRU  09/30/89 


INTERNAL  FAILURE 


MODEL  NUMBER 

ACC-CASE 

TURBINE 

COMPRESSOR 

TOTAL 

-106 

0 

0 

0 

0 

-116 

0 

0 

0 

0 

-165 

0 

0 

0 

0 

-165-1 

0 

1 

0 

1 

-180 

1 

0 

1 

2 

-180L 

0 

0 

0 

0 

-36-50. 

0 

1 

1 

2 

-397 

4 

2 

4 

9 

-56 

0 

6 

0 

'6 

-70 

1 

0 

1 

2 

-71 

0 

2 

1 

3 

-71  <T> 

0 

2 

0 

2 

-71  MDR 

0 

1 

0 

1 

-72 

2 

6 

2 

10 

36-50 

1 

0 

0 

1 

T41M9 

3 

0 

0 

3 

12 

l  -< 

1  CM 

1 

1 

l 

l 

t-  l 
O  1 

42 

275 


ENGINE  REJECTS 


MODEL  NUMBER  :  ALL 
FROM  10/01/85  THRU  09/30/86 


REMOVALS 


LOW 

LOW 

LOW  SHAFT 

COMPLRESSOR 

MODEL  NUMBER 

PRESSURE 

FLOW 

HORSE  POWER 

INSTABLITY 

TOTAL 

-106 

1 

o 

0 

1 

0 

1 

-165 

0 

0 

0 

0 

0 

-180 

1 

2 

0 

0 

2 

-180L 

0 

0 

0 

0 

0 

—36—50 

0 

0 

0 

o 

o 

-397 

3 

0 

17 

1 

21 

-56 

2 

0 

0 

4 

6 

-56. 

0 

0 

0 

1 

1 

-70 

6 

1 

0 

9 

16 

-71 

4 

6 

0 

4 

13 

-72 

5 

4 

0 

7 

16 

21 

13 

18 

1 

l 

M  1 
O'  1 

76 

ENGINE  REJECTS 
MODEL  NUMBER  :  ALL 
FROM  10/01/86  THRU  09/30/87 


REMOVALS 


LOW 

LOW 

LOW  SHAFT 

COMPLRESSOR 

MODEL  NUMBER 

PRESSURE 

FLOW 

HORSE  POWER 

INSTABLITY 

TOTAL 

-106 

0 

o 

0 

0 

0 

-165 

0 

0 

0 

0 

0 

-165-1 

0 

0 

0 

0 

0 

-180 

0 

o 

0 

0 

0 

-180L 

1 

o 

0 

0 

1 

-397 

0 

1 

12  • 

1 

13 

-56 

0 

o 

0 

1 

1 

-70 

0 

0 

0 

15 

15 

-71 

0 

0 

0 

7 

7 

-72 

0 

1 

0 

16  . 

17 

1 

2 

«  o 

40 

54 

277 


ENGINE  REJECTS 
MODEL  NUMBER  :  ALL 
FROM  10/01/87  THRU  09/30/88 


REMOVALS 


LOW 

LOW 

LOW  SHAFT 

COMPLRESSOR 

MODEL  NUMBER 

PRESSURE 

FLOW 

HORSE  POWER 

INSTABLITY 

TOTAL 

-116 

0 

0 

0 

0 

0 

-165-1 

0 

0 

0 

0 

0 

-180 

0 

0 

1 

0 

...  1 

-130L 

0 

0 

0 

0 

o 

-397 

0 

0 

9 

0 

9 

-56 

0 

5 

0 

17 

19 

-70 

2 

0 

0 

19 

21 

-71 

1 

2 

0 

30 

32 

-72 

0 

6 

0 

19 

23 

T41M9 

0 

0 

0 

0 

0 

1 

l 

l 

W  1 

13 

10 

l 

1 

00  1 
Gfl  l 

105 

978 


ENGINE  REJECTS 


MODEL  NUMBER  :  ALL 
FROM  10/01/88  THRU  09/30/89 


REMOVALS 


MODEL  NUMBER 

LOW 

PRESSURE 

LOW 

FLOW 

LOW  SHAFT 
HORSE  POWER 

COMPLRESSOR 

INSTABLITY 

TOTAL 

-106 

0 

0 

0 

0 

0 

-116 

0 

0 

0 

0 

0 

-165 

0 

0 

0 

0 

0 

-X65-1 

0 

0 

0 

0 

0 

-180 

0 

0 

0 

0 

_o_ 

-180L 

0 

0 

0 

0 

0 

-36-50 

0 

0 

0 

0 

0 

-397 

0 

0 

6 

0 

6 

-56 

0 

8 

0 

8 

12 

-70 

0 

0 

0 

7 

7 

-71 

0 

1 

0 

25 

25 

-71  (T) 

0 

0 

0 

5 

5 

-71  MDR 

0 

0 

0 

0 

0 

-72 

0 

0 

0 

9 

9 

36-50 

0 

0 

0 

0 

0 

T41M9 

0 

0 

0 

0 

0 

0 

11 

II 

11 

<1  II 

6 

II 

II 

tn  ii 

11 

64 

27? 


ENGINE  REJECTS 
MODEL  NUMBER  :  ALL 
FROM  10/01/85  THRU  09/30/86 


FINDINGS 


MODEL  NUMBER 

WORKMANSHIP 

MATERIAL  DEFICIENCY 

TOTAL 

-106 

0 

1 

1 

-165 

0 

0 

0 

-180 

1 

M 

1 

2 

-180L 

0 

2 

2 

-36-50 

0 

0 

0 

-397 

.2.... 

3 

5 

-56 

0 

0 

0 

-56. 

0 

0 

0 

-70 

5 

3 

8 

-71 

5 

1 

6 

-72 

8 

4 

12 

21 

15 

36 

ENGINE  REJECTS 
MODEL  NUMBER  :  ALL 
FROM  10/01/86  THRU  09/30/87 


FINDINGS 

MODEL  NUMBER  WORKMANSHIP  MATERIAL  DEFICIENCY 


-106  0 

-165  0 

-165-1  0 

-180  1 

-180L  0 

-397  0 

-56  0 

-70  0 

-71  0 

-72  0 


0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


1 


0 


TOTAL 


1 


28! 


000  0  00h*000 


ENGINE  REJECTS 
MODEL  NUMBER  :  ALL 
FROM  10/01/87  THRU  09/30/88 


FINDINGS 


MODEL  NUMBER 

WORKMANSHIP 

MATERIAL  DEFICIENCY 

TOTAL 

-116 

0 

0 

0 

-165-1 

1 

0 

1 

-180 

1 

0 

1 

-180L 

0 

0 

0 

-397 

4 

0 

4 

-56 

1 

0 

1 

-70 

2 

0 

2 

-71 

1 

0 

1 

-72 

2 

2 

4 

T41M9 

1 

0 

1 

13 

2 

15 

ENGINE  REJECTS 


MODEL  NUMBER 

-106 

-116 

-165 

-165-1 

-180 

-180L 

-36-50 

-397 

-56 

-70 

-71 

-71  (T) 
-71  MDR 
-72 
36-50 
T41M9 


MODEL  NUMBER  :  ALL 
FROM  10/01/88  7HRU  09/30/89 


WORKMANSHIP 

4 
1 
1 
1 
6 
O 
O 

.  15^ 

2 

5 
5 
1 
O 
4 
1 
2 


48 


FINDINGS 

MATERIAL  DEFICIENCY 

0 

0 

0 

0 

1 

1 

1 

4 

3 

0 

O 

O 

1 

7 

0 

0 

18 


TOTAL 

4 
1 
1 
1 
7 
1 
1 

19 

5 
5 
5 
1 
1 

11 

1 

2 

66 


ENGINE  REJECTS 
MODEL  NUMBER  :  ALL 
FROM  10/01/85  THRU  09/30/86 


TOTALS 

MODEL  NUMBER 


-106 

-165 

-180 

-180L 

-36-50 

-397 

-56 

-56. 

-70 

-71 

-72 


NUMBER  OF  REJECTS 

6 

3 

61 

'""6 

1 

51 

11 

1 

40 

28 

74 


282 


ENGINE  REJECTS 


MODEL  NUMBER  :  ALL 
FROM  10/01/86  THRU  09/30/87 


TOTALS 

MODEL  NUMBER 


-106 

-165 

-165-1 

-180 

-180L 

-397 

-56 

-70 

-71 

-72 


NUMBER  OF  REJECTS 

1 

1 

1 

J1 

3 

28 

2 

18 

9 

28 


102 


d-25 


ENGINE  REJECTS 


MODEL  NUMBER  :  ALL 
FROM  10/01/87  THRU  09/30/88 


TOTALS 

1  MODEL  NUMBER  -  NUMBER  OF  REJECTS 


-116 

1 

-165-1 

8 

-180 

.  25 

- 1  SOL 

4 

-397 

37 

-56 

‘23 

-70 

33 

-71 

35 

-72 

40 

T41M9 

3 

209 


ENGINE  REJECTS 
MODEL  NUMBER  :  ALL 


FROM  10/01/88  THRU 


TOTALS 

MODEL  NUMBER 


-106 

-116 

-165 

-165-1 

-180 

-180L 

-36-50 

-397 

-56 

-70 

-71 

-71  (T) 
-71  MDR 
-72 
36-50 
T41M9 


09/30/89 


NUMBER  OF  REJECTS 


5 

1 

1 

1 

28 

1 

2 

48 

18 

13 

33 

7 

1 

28 

1 
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T.O.  2G-GTCP85-43-7 

WP  004  00 


e.  Balance.  (See  figure  2.) 

NOTE 

Tools  called  out  in  the  following  procedure  are  for  use  on  a  standard  IS  or 
13S  Gisholt  balancing  machine. 

(1)  Balance  in  accordance  with  WP  003  00,  paragraph  7.s. 

(2)  Mount  impeller  on  281890-1-1  arbor,  tighten-nut  and  torque  to  50  inch-pounds  and  place  in  a 
balancing  machine. 

(3)  Direct  air  on  the  impeller  blades  using  284383-1-1  drive  assembly  or  belt  drive. 

(4)  Balance  shall  be  within  0.007  ounce-inch  in  planes  L  and  M. 

(5)  Remove  material,  if  required,  from  between  blades  item  1  within  specified  limits.  Surfaces  where 
material  has  been  removed  must  blend  smoothly  and  have  a  surface  finish  of  63  microinches  or 
better. 

(6)  Remove  material,  if  required,  from  item  2  within  specified  limits.  Surfaces  where  material  has 
been  removed  must  blend  smoothly  and  have  a  surface  finish  of  80  microinches  or  better. 

(7)  Remove  material,  if  required,  from  blade  corners  item  3  within  specified  limits.  Surfaces  where 
material  has  been  removed  must  blend  smoothly  and  have  a  surface  finish  of  80  microinches  or 
better. 

(8)  Remove  material,  if  required,  from  item  4  within  specified  limits.  Surfaces  where  material  has 
been  removed  must  blend  smoothly  and  have  a  surface  finish  of  63  microinches  or  better. 

(9)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(10)  Corrosion  treat  reworked  area  in  accordance  with  WP  003  00.  I 

(11)  Package  in  accordance  with  MIL-P-116  to  prevent  damage. 
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Change  4  113/(114  blank) 
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Dimensional  Limits  for  Figure  2 

DIM.  AA  0.150  inch  iiiinimum  DIM.  AK  0.590  inch  maximum 

DIM.  AB  0.400-  inch  maximum  DIM.  AL  0.770  inch  minimum 

DIM.  AC  0.100  inch  maximum  DIM.  AM  1.090  inch  maximum 

DIM.  AD  0.32  to  0.38  inch  >  RAD  AN  0.050  inch  minimum 

RAD  AE  0.45  inch  maximum  DIA  AP  1.637  inch  minimum 

DIM.  AF  0.25  inch  maximum  DIM.  AQ  1.100  inches  minimum 

DIM.  AG  0.33  inch  maximum  DIM.  AR  ,«  0.120  to  0.140  inch 

DIM.  AH  0.050  inch  maximum  DIM.  AS  0.090  inch  maximum 

DIM.  AJ  0.130  inch  minimum 
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2.15  (PROPOSED)  WATER  BLAST  CLEANING  SYSTEM 

DESCRIPTION:  Replacement  of  rubber  seals  on  jet  engine  fan  cases 
requires  the  prior  removal  of  the  old  seal.  Current  methods 
include  hand  scraping,  grit  blasting,  and  solvent  stripping.  This 
project  proposes  to  employ  a  robotic  controlled  high  pressure  water 
blaster  to  replace  the  labor  intensive  manual  methods.  The  current 
method  requires  2  1/2  hours  per  fan  case  while  the  proposed  system 
will  do  a  better  job  in  about  25  minutes. 

SCOPE:  The  new  cell  will  utilize  a  programmable  or  manually 
positioned  high  pressure  spray  nozzle  to  direct  a  water  blaster 
stream  at  components  mounted  on  a  turn  table  inside  a  spray  booth. 
The  system  is  totally  enclosed  to  eliminate  the  possibility  of 
injury  to  operating  personnel. 

FUND  SOURCE:  Proposed  PRAM  IMPLEMENTATION  DATE:  TBD 

POC:  lLt  Kurt  Spilger,  MAtEC,  AV  945-8521. 


3*0 


17 


5.6  (PROPOSED)  MULTI-STATION  PORTABLE  BLENDING  AND  DEBURRING 
SYSTEM 

DESCRIPTION:  This  system  will  augment  the  SA-ALC/MA 

Auto-Prompting  Inspection  Station  (APIS).  Each  of  the  APISs  will 
have  its  own  blending  and  debarring  system.  These  portable 
blending  and  deburring  station  will  consist  of  individual  hooded 
carts,  which  incorporate  a  grated  work  top  with  a  vacuum  system. 
The  vacuum  systems  will  eliminate  the  dispersion  of  dust  particles 
into  the  working  environment. 

SCOPE:  Parts  received  by  the  APIS  require  deburring  to  be 

accurately  inspected.  The  inspector  must  often  use  tools  to 
deburr  or  blend  rough  edges.  As  this  operation  is  performed, 
tiny  particles  are  dispersed  into  the  air.  These  particles  can 
cause  serious  malfunctions  in  the  CMMs  or  the  computer,  rendering 
the  inspection  system  inoperable. 

FUND  SOURCE:  TBD  IMPLEMENTATION  DATE:  TBD 

POC:  Manuel  Diego,  MATEA,  AV  945-8885 
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SUBJECT 


7/26/90  -  Thursday 

Scott  Vroman,  Ken  Premo,  and  myself  met  with  Danny  Gonzales  to 
discuss  various  points  of  interest  in  regard  to  the  GTE  task  order.  Mr. 
Gonzales  had  just  returned  from  AFLC  Headquarters,  where  he  was 
successful  in  obtaining  funding  for  an  expert  system/parts  tracking 
package  for  the  GTE  area.  We  were  all  quite  pleased  to  hear  this,  as  we 
believe  that  this  area  could  greatly  benefit  from  such  a  system  properly 
implemented.  I  was  somewhat  surprised  at  the  aggressive  schedule  that 
was  set  for  implementing  this  program.  The  hardware  is  to  be  installed 
and  functional  by  Jan.  1,  1991,  and  the  software  and  configuration  is  to  be 
operational  in  April  *91.  As  Mr.  Gonzales  pointed  out,  this  will  be  a 
rigorous  schedule.  I  hope  that  we  can  assist  him  as  much  as  possible 
through  our  efforts  in  this  area. 

The  following  notes  represent  my  understanding  of  the  system. 
Anyone  interested  in  more  detailed  information  should  contact  Mr. 
Gonzales  directly.  As  I  understand  it,  the  system  to  be  installed  has  an 
AT&T  3B2  system  at  its  heart,  with  40  terminals  placed  throughout  the 
GTE  process  area.  The  system  will  support  bar  code  and  automated 
tracking  functions,  and  should  allow  data  collection  throughout  the 
process,  including  the  parts  pool.  The  system  is  to  be  integrated  with 
existing  data  systems,  and  all  efforts  will  be  made  to  configure  it  in 
support  of  DMMIS  functions.  The  desired  result,  in  addition  to  a  more 
manageable  production  process,  would  be  the  ability  to  charge  the  user 
commands  for  actual  hours  expended  on  specific  end  items.  The  proposal 
presented  to  the  AFLC  personnel  included  an  estimated  ROl  of  20:1,  a 
proposed  reduction  in  labor  by  10%,  and  a  reduction  in  stock  items  by  10%. 
The  software  system,  and  the  contractor  to  be  used  in  configuring  this 
system,  has  not  yet  been  identified. 
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1.  Title.  Automated  Fluorescent  Penetrant  Inspection  Process  (AFPIP)* .  • 

2.  Objective..  The  project  will  cover  the  automation  of  the  entire  process  of 

Fluorescent  Penetrant  Inspection  including  the  black  light  Inspection.  The. 
computer  will  scan  the  surface  of  the  aircraft  part  for  any  flaw.  With  the” 
use  of  Artificial  Intelligence,  the  computer  will  determine  if  the  part 'is  ■ 
acceptable.  .  ..  ...  .  - 

3. ’  Cost  of  the  Effort.  Estimated. AFSC  MANTECH  $  1,500,000.00  needed  to 
complete  proposed  project. 

4.  Description  of  the  Technology  Deficiencies: 

a.  Maintenance  &  Repair  Operations:  . 

(1)  The  Technology  Repair  Division  Is  Involved  in  the  overhaul  of  17 
models  of  Aircraft  Starters,  13  models  of  Gas  Turbine  Engines,  the  F15 
Secondary  Power  System  and  xhe  F16  Engine  Start  System.  The  Weapon 
Systems  that  are  supported  are:  F100,  B52,  C135,  A10,  KC135,  F4,  Fill, 

C130,  F106,  F101,.  C141,  C140,  C5,-  F15,  &  F16.  -  ■  ,  - 

-  ..  *■ 

(2)  The  Maintenance  Operation  Involves  the, overhaul  of 'the  assets 
mentioned  in  the  preceding' paragraph.  The  overhaul  process  includes 
disassembly,  cleaning,  fluorescent  penetrant  Inspection,  dimensional  and 
visual  inspection,  repair  (when  needed),  and  assembly. 

The  required  fluorescent  penetrant  inspection  Involves  immersing  a 
basket  full  of  parts  in  3  chemical  filled  tanks,  water  rinsing  the  parts 
twice  under  black  light,  drying  the  parts  in  electric  dryers,  and  finally 
inspecting  parts  under  black- light  (In  a  dark  room)  for  cracks  and 
imperfections.  -  .  -  ^  - 

#  *  * 

b.  Technology' Deficiencies:  ,  .  : 

*  *  -  K  . 

'  - 

(1)  There  is  no  uniformity  in  the  way  black  light  inspection  is  being 
done.  By  automating  this  process,  the  computer  will  detect  the  flaws  or 
cracks,  quantify  the  crack,  compare  the  results  with  technical  order 
guidelines,  and  determine  if  flaw  or  crack  is  within  or  outside  technical 
order  guidelines. 

(2)  The  chemicals  are  presently  being  replenished  every  month  because 
of  contamination  or  weakness  in  its  concentration. 

(3)  Present  set  up  exposes  the  operator  to  the  hazards  of  the 
chemicals  used  in  this  process.  Ellralnting  operator  exposure  to  these 
chemicals  will  be  a  welcomed  change. 

(4)  There  is  lack  of  uniformity  in  the  application  of  the  chemicals  on 
parts  in  Bldg  329.  There  nas^excessive  amount  of  penetrant  in  some 
instances  and  other  times  there  is  not  enough  of  penetrant  chemical. 
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(5)  There  Is  no  uniformity  In  the  rinsing  process.  This  process  Is 
tedious  In  most  cases.  The  operator  has  to  work  in  a  dark  room  with  the 
black  light  on  and  rinse  excess  penetrant  chemicals  off  the -part. 

(6)  The  present  set  up  requires  the  operator  to  push  baskets  on  the 
roller  conveyor,  attach  the,  basket  to  the  overhead  conveyor  for  Immersing 
,1n  the  chemical  tanks,  and  lifting/baskets  from rone  station  to  another. . 

(7)  This  area  Is  a  bottleneck  in  Bldg  329,  Kelly' AFB..'  The  volume  of 
parts  needing  fluorescent  penetrant  Inspection, overwhelms  the  existing  set 
ui;  and  the  personnel  involved  in  this  process.'! -These  personnel  are  often 
requested  to  work  overtime  to  catch  up  with,  the  flow ’of-  parts. 

c.  Suggested  Approach:  A' fully  automated  fluorescent  penetrant 
inspection  (FPI)  line  will  resolve  all  the  deficiencies 'that  were' 
discussed.  The  system  will  be  similar  to  the  IBIS  In  Bldg  360,  Kelly  AFB. 
The  major  difference  Is  the  automation  of  the  black  light  .Inspection  ■  * 
process.  This  will  Include  a  robotic  arm  that-will  pick  up  the  part  to  be 
black  light  inspected,  place  It  in  the  field  of  view  of'the  fiber  optic 
lens,  detect  flaw,  quantify  the  flaw,  evaluate  the  flaw,  determine  if  flaw 
is  acceptable  with  use  of  artificial  intelligence,  and  print  results  of 
the  inspection  process.  An  automated  material  handling  system  will  be 
.  use'1  to  move  the  baskets  and  most  importantly  to  obtain  the  correct  dwell 
time  for  the  chemicals  to  cure.  By  utilizing  electrostatic  spray  system 
in  the  application  and  dispensing  of  the  chemicals,  it  will  reduce 
.chemical  wc.,>:2  by  an  estimated  60<,  eliminate  personnel  contact  with  the 
chemicals  and  have  a  uniformly  applied  coat  of  penetrant,  remover  and 
developer  chemicals  on  the  part.  _ 

5.  Only  existing  system  coming  close  to  the  suggested  approach  is  the  IBIS 
in  Bldg  360,  Kelly  AFB.  Item  was  contracted  to  General  Electric.  Project 
engineer  for  the  IBIS  is  James  Wheatley,  512  925  7716.  ■  '  •  t  1 

6.  Policies  and  Procedures  Guidance: .  All  policies  and  guidance  for  the 

overhaul  of  the  assets  are  provided  by  the  technical  order  of  each  respective 
end  item.  Present  process  and  procedure  can  be  implemented  by  amending  a 
statement  in  the  technical  orders  which  will  allow  .electrostatic  application 
of  the  chemicals.  .  > 


7.  Cost  and  Benefits:  ’  :  -  ' 

a.  Workload.  FY  89  Cartridge  and  Air  Turbine,  Starters.. 

Gas  Turbine  Engines..  :  ■  •• 

F-15  Secondary  Power  System..'  . 
F-16  Engine  , Start  System.’.  •/ 


FY  90  Cartridge  and, Air  Turbina  Starters, 
Gas  Turbine  Engines.. 

F-15  Secondary  Power  System.. 

F-16  Engine  Start  System... 


3,232  units 
1,174  units 
,  -1,681  units 

■  394  units 

■  •,  , 

952  units 
835  units 
1,330  units 
400  units 


The  following  items  are  projected  workload: 


FY  91  Cartridge  and  Air  Turbine  Starters..  852  units 
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RECOMMENDATIONS  FOR  FLUORESCENT  PENETRANT  INSPECTION  (FPI) 

EHASE I  -  PROCESS  .DATA 

•  Collect  time  data  on  FPI  process  steps;  and  blackllght  booth 
throughput. 

•  Develop  process  model. 

•  Determine  what  per  cent  of  GTE  parts  get  mandatory  FPI. 

•  Determine  what  per  cent  of  the  remainder  are  receiving  optional 
FPI. 

•  Determine  what  per  cent  of  the  parts  receiving  FPI  have  cracks. 

•  Determine  how  many  cracked  parts  are  condemned,  how  many  are 
repaired,  and  how  many  are  accepted  as  is. 

•  The  above  information  is  required  to  justify  any  further  activity. 


PHASE  ll  ^LOW  TICKET  IMPROVEMENTS  (VERIFY  BY  PROCESS  MODEL) 

•  Manual  electrostatic  spray  booth  for  penetrant  application  (<50k). 
This  will  solve  the  chemical  dragout  problem  but  may  not  improve 
productivity. 

•  Switch  from  Level  3  sensitivity  post  emulsifiable  penetrant 
system  to  a  Level  3  or  Level  4  sensitivity  water  washable  penetrant. 
This  will  eliminate  the  hyrophilic  remover  and  one  rinse  operation. 

•  Add  a  third  biacklight  booth.  This  wilt  increase  throughput  and 
reduce  the  need  for  inspectors  to  spend  twelve  hours  a  day  inside 
the  booth.  This  leads  to  operator  fatigue  and  the  possibility  of 
missed  indications. 


*  if  justified  by  the  data,  automation  will  be  limited  to  the 
processing  line. 
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*  95%  of  the  interpretation  in  Bldg.  360  is  performed  by  inspectors, 
not  by  the  automated  laser  scanning  system. 


*  Hardware  configurations  in  Bldg.  329  are  too  varied  and  complex  to 
lend  themsejves  easily  or  economically  to  programming  for  laser 


scan. 


v"'V%  .*r,THe  current  system- of  purchasing  chemicals  allows  the  possibility 
'  V  of/:combining  different  materials  in  the  same  tank.  If  this  is  actually 
happening,  it  should  be  stopped.  Reliable  and  repeatable  inspection 
depends  on  selecting  a  penetrant  system  and'  staying  with  it. 
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COLD  JET,  INC. 
TRIP  REPORT 

GREG  GARDNER 
10/16/90 


I  Visited  Cold  Jet,  Inc.  (Cincinnati,  OH)  w/Sadie  McFarland.  The 
purpose  of  the  visit  was  to  evaluate  the  application  of  a  CO2 
blasting  process  to  cleaning  engine  parts.  Sample  parts  from  MAE 
and  MAT  were  used  to  test  the  application  of  this  technology  to  the 
current  SA-ALC  cleaning  processes. 

CO2  blasting  equipment  is  currently  manufactured  by  two  companies 
-  Cold  Jet  and  Alpheus.  The  Alpheus  technology  is  older.  It's 
cleaning  action  is  based  largely  on  kinetic  energy  imparted  to  the 
cleaning  surface  by  the  high-pressure  impact  of  CO2  pellets.  Cold 
Jet’s  process  is  optimized  for  maximum  thermal  effects  and  places 
less  emphasis  on  kinetics.  Cold  Jet  uses  a  lower  blast  pressure  and 
heavier  pellet  density  than  Alpheus.  Both  manufacturer’s  equipment 
is  currently  installed  in  AFLC. 

Alpheus  has  a  blast  booth  installed  at  OC-ALC.  During  MDMSC's 
evaluation  of  OC-ALC  cleaning  technology  (1  Aug  90),  OC-ALC 
engineers  reported  that  the  Alpheus  process  worked  but  required  a 
chemical  clean/strip  prior  to  CO2  blasting.  The  equipment  was 
described  as  reliable  and  they  complimented  Alpheus  on  their 
customer  support. 

Cold  Jet  equipment  has  been  purchased  by  WR-ALC  and  installation 
has  begun.  The  equipment  is  not  yet  in  use  (due  apparently  to 
facilities  problems  -  insufficient  electrical  wiring  in  the  WR-ALC 
hangar),  and  MDMSC  has  no  performance  data. 

in  an  unrelated  effort,  McDonnell  Aircraft  Company  (McAir) 
conducted  an  evaluation  of  both  vendors  and  recommended  Gold  Jet 
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as  the  process  of  choice  for  aviation  applications.  A  copy  of  this 
report  was  provided  to  MAE  engineering  staff. 

The  Cold  Jet  equipment  consists  of: 

Cold  Jet  Blast  Unit: 

This  unit  produces  the  CO2  pellets  (from  liquid  CO2)  and  provides 
nozzle  pressure  (regulated)  for  blasting.  These  units  come  in  single, 
double,  and  triple  nozzle  configurations.  The  facilities  foot  print  of 
these  units  is  4  x  6  (single)  or  4  x  8  (double/tripie).  The  input 
requirements  are:'  * 

Electrical  power  (consumption  rate  UNK) 

Liquid  CO2  (nominal  temp  *  0°F.) 

Pressurized  air  (pressure  is  as  required  -  max  rating  is  350 
psi).  This  can  be  shop  air  or  pressurized  dry  air  or  another 
inert  gas. 

These  units  are  reported  as  highly  reliable.  While  no  MTBF/MTTR 
figures  were  immediately  available,  Cold  Jet  reported  that  95%  of 
all  unscheduled  failures  were  repairable  in  less  than  20  min.  The 
vendor  provides  a  1  year  warranty,  plus  a  24  hour  guarantee  on 
return  to  service  (a  24  hour  hotline  is  maintained).  The  units  are 
maintained  on  a  100  (operating)  hour  PM  schedule. 

MAX  CO2  consumption  is  1400  Ibs/hour. 

Blast  Nozzles: 

The  units  are  equipped  with  a  broad  assortment  of  nozzles  for 
various  applications.  Nozzles  can  be  customized  to  fit  specific 
applications.  The  nozzles  can  be  changed  by  the  operator  in  5  -  10 
seconds  without  shutting  down  the  unit  (Blasting  must  stop, 
however,  for  safety  reasons).  The  nozzles  are  connected  to  the  blast 
unit  by  insulated  cryogenic  pressure  hose.  The  nominal  length  for 
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this  hose  is  60  -  100  ft  but  this  can  be  increased  to  over  300  ft  if 
necessary,  or  shortened  as  required. 

Flow  splitter  units  are  available  which  allow  one  blast  unit  to 
deliver  pellets  through  multiple  nozzles  or  switch  between  nozzles 
as  required.  MDMSC  saw  a  cleaning  station  designed  for  Ford,  Inc. 
(stripping  automobile  conveyor  carriers)  that  used  one  blast  unit  to 
support  multiple  nozzles  in  various  arrangements.  The  plumbing  was 
very  involved  but  appeared  well  constructed. 

£h.ild..Blast  Unit 

This  is  a  portable  unit  which  does  not  produce  its  own  pellets.  It 
stores  pellets  from  a  pelletizer  or  a  blast  unit  and  delivers  them  to 
the  part.  Those  units  contain  about  700  lbs  of  CO2  pellets. 

CO£  Tank  Unit 

The  tank  contains  liquid  CO2  maintained  at  0°F.  This  is  pure  (food- 
grade)  CO2  reclaimed  by  the  manufacture  (Liquid  Carbonic)  from 
other  manufacturing  processes.  Delivery  pressure  is  300  psig. 

.Costs  for  this  equipment  was  provided  as: 

Single  Blast  Unit  -  $  150K 

Double  -  $  250K 

Triple  -  $  330K 

Child  .  $  50K 

CO2  2.5  0/lb  delivered 

Cold  Jet  reports  their  equipment  is  currently  used  by  Delta, 
Northwest  AL,  Federal  Express,  and  Boeing  Corp. 

A  variety  of  parts  were  cleaned,  with  various  degrees  of  success. 
The  details  of  the  cleaning  process  (and  results)  are  documented  on 
the  video  tape  entitled  "Cold  Jet/MDMSC/IPI  Test  16  Oct  90." 


The  process  was  extremely  effective  in  removing  grease,  oils,  heavy 
carbon/coking,  gaskets  and  sealants,  and  paint  from  heavier  - 
substrate  items. 

The  process  was  less  effective  in  removing  primer  from  thin  sheet 
metal  parts,  although  it  was  able  to  accomplish  this. 

The  process  was  ineffective  at  removing  burnt  carbon  that  had 
bonded  with  the  metal  substrate  surface.  It  did  not  produce  white 
metal. 

•  MDMSC  will  provide  video  and  photo  documentation  on  these 
parts  to  MAE/MAT  engineers. 

•  The  engine  blade  blasted  will  be  shown  to  the  MDMSC  FPI 
expert  whenever  I  can  get  him  down  here.  We  want  to  know  if  it 
could  be>  inspected  by  a  modified  FPI  process. 

•  Will  ask  Lisa  Baumgardner  to  get  details  on  NWA,  Delta,  and 
Fed  Ex  use  of  the  technology  (and  how  they  really  like  it). 
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MEMO 

Subject:  GTE  work  sampling  considerations. 

To:  Pete  Garza,  Danny  Gonzales 

CC:  S.  Schattle,  G.  Gardner,  D.  Hayward,  B.  Castle,  Y.  Medina, 

R.  Lozano,  (other  involved  ALC  personnel  as  required) 

From:  Phillip  Parker,  MDMSC 

These  are  my  initial  thoughts  on  work  sampling  in  tho  GTE 
repair  process.  I  would  suggest  that  we  select  those  parts  which 
have  historically  long  flow  times  and/or  complicated  repair 
processes  (in  order  to  limit  the  study  to  a  realistic  number  of 
components).  For  this  reason,  many  of  the  parts  which  travel  to 
various  backshop  operations  are  prime  candidates.  I  would  further 
suggest  that  the  tracking  of  parts  in  MATPSI  and  MATPGB  be 
restricted  by  the  same  criteria,  as  these  areas  have  certain  limiting 
factors  which  could  adversely  affect  our  goal  in  performing  this 
analysis  (i.e.,  production's  request  that  we  limit  impact  on  their 
processes,  the  present  surge  in  production  of  these  items,  etc.).  The 
use  of  data  elements  from  previous  efforts  in  these  RCCs,  where 
applicable,  should  be  considered.  These  data  elements  would 
naturally  require  validation  by  informed  ALC  personnel  as  to  their 
accuracy,  on  a  case  by  case  basis. 

Once  the  component  parts  to  be  analyzed  are  identified,  the 
tracking  of  these  items  should  be  restricted  to  the  flow  time  in  and 
out  of  an  RCC,  as  well  as  between  the  various  RCCs.  This  should 
avoid  the  possibility  of  a  Union  grievance  based  on  any 
misperception  by  Labor  that  we  are  auditing  specific  technicians, 
which  is  certainly  not  the  case.  I  also  feel  that  restricting  the 
tracking  of  components  to  overall  flow  times  in  the  various  RCCs 
will  provide  data  of  sufficient  accuracy  to  characterize  the  GTE 
process  for  modeling  purposes  at  this  time.  This  would  not  remove 
the  need  to  obtain  estimates  of  the  ’‘hands-on"  labor  times  within  an 
RCC.  Again,  any  relevant  data  from  existing  studies  should  be  used 
where  possible.  In  my  opinion,  the  labor  times  should  be  obtained 
from,  or  at  least  validated  by,  the  RCCs  first  line  supervisor.  Figure 
One,  shown  on  last  page  of  this  memo,  illustrates  these  ideas. 


I  feel  that  the  personnel  most  qualified  to  log  these  parts  in 
and  out  of  the  various  RCCs  would  be  the  schedulers/expediters,  who 
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are  responsible  for  parts  routing.  Again,  this  would  lower  the 
impact  to  production,  and  would  further  provide  a  more  defined 
accountability  system  for  the  study.  It  would  also  be  necessary  to 
identify  the  personnel  in  the  parts  pool  who  would  be  responsible  for 
logging  the  parts  in  and  out  of  this  area.  I  would  suggest  that  we 
track  specific  components  tfl.  the  the  parts  pool,  and  at  the  same 
time  track  like  components  from  this  area  to  the  assembly  shops. 
The  reason  for  this  would  be  the  assumption  that  items  tracked  into 
the  parts  pool  may  reside  therein  longer  than  the  length  of  the  IPI 
contract.  As  the  specific  items  tracked  into  the  parts  pool  do  exit 
the  system,  ALC  personnel  can  begin  to  analyze  the  dwell  time  in 
this  area,  which  I  assume  to  be  relatively  long. 

Functionally,  I  would  suggest  some  form  of  visible- tagging  of 
the  components  to  be  tracked.  This  is  an  area  in  which  I  would 
appreciate  feedback  from  involved  personnel.  I  can  think  of  several 
methods  of  identifying  the  components,  all  of  which  have  both 
strengths  and  weaknesses.  The  tracking  of  items  by  specific  serial 
number  would  be  most  accurate,  but  would  require  more  time  and 
effort  on  the  part  of  the  scheduler/expediter  logging  the  item. 
Attaching  a  dated  tag  to  the  part  would  be  relatively  simple,  but  the 
tag  would  need  to  be  removed  for  many  process  operations.  A 
significant  probability  of  lost  tags  exists.  Attaching  the  tag  to  the 
item’s  WCD  would  lower  this  risk,  but  would  also  require  more 
effort  on  the  part  of  the  scheduler/expediter.  It  would  also  invite 
the  criticism  that  we  are  tracking  only  paperwork,  not  actual 
components,  as  we  assume  that  WCDs  can  become  separated  from 
their  associated  parts  during  batch  processes.  (Personally,  I  feel 
that  an  argument  could  be  made  for  this  method,  but  I  would  like  to 
hear  comments  from  involved  personnel  first).  Finally,  the  number 
of  like  parts  to  be  tracked  must  be  identified  given  the 
consideration  that  a  certain  percentage  of  tracked  items  will  be 
delayed,  condemned,  or  otherwise  lost  during  the  study.  These  would 
then  be  unavailable  for  use  in  constructing  the  simulation  model 
files. 

Risks.  - 

-  Possibility  of  a  Labor  grievance  due  to  misperception  of  our  intent. 

-  Impact  on  production  due  to  additional  paperwork/tagging  tasks. 

-  Impact  on  scheduling/expediting  functions  due  to  additional  duties. 

-  Possibility  of  data  unavailability  in  time  for  model  validation. 

-  Possibility  of  skewed  data  given  high  visibility  of  tagged  items. 
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last  operation  to  scheduling  pick-up  respectively.  As  a  further  check,  this  data  could  be 
compared  with  historic  flow  times  from  stamped  WCDs.  This  data  could  be  used  in  construction 
of  simulation  model  files,  as  well  as  other  analysis  of  GTE  parts  tracking  and  flow 
characteristics. 
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DDB  PAGE  NO. 

3  60 


DDB  SECTION  CODE 


GTCP85-180  GTE 
PARTS  LIST 


Noun 

P/N 

1. 

Combustion  Chamber  Liner 

899244-3 

2. 

Torus  Turbine 

968959-2 

3. 

1st  Stage  Inlet  Assemiy 

698197-1 

4. 

2nd  Stage  Compressor  Housing 

698198- 

5. 

Wheel  and  Shaft  Assymbly 

3606982-1 

6. 

2nd  Stage  Diffuser  Housing 

698195-1 

7. 

Turbine  Plenum 

977106-1 

8. 

Combustion  Cap 

695709-4 

9. 

Flange 

379692-20 

10. 

Vent  Tube 

372844  . 

11. 

Containment  Ring 

968958-2 

12. 

Exhaust  Pipe 

899607-1 

13. 

Turbine  Nozzle 

968886-1 

14. 

Turbine  Wheel  Shroud 

968233-1 

15. 

Nozzie  Bolts 

968972-1 

16. 

Nozzle  Spacer 

373685 

17. 

1st  Stage  Compressor  Diffuser 

698194-1 

18. 

Air  Duct 

372696 

19. 

Air  Seal 

378854-30 

20. 

Bolt 

379541 

21. 

2nd  Stage  Compressor  Diffuser 

892290-1 

22. 

Oil  Breather  Fitting 

241102 

23. 

Bearing  Housing 

696659-160 

24. 

Shroud  Support 

968984-1 

25. 

Bearing  Housing  Flanges 

969008-1 

26. 

Oil  Tube 

694040 

27. 

Oil  Breather  Tube 

899431-1 

28. 

Shaft  Spring 

379663 

29. 

Tube  Spring 

74994 

30. 

Carrier  Bearing 

695753-1 

31. 

Tee 

692755-10 

32. 

Orificed  Tee  Assy. 

692755-40 

33. 

Impeller  Retaining  Nut 

379523 

34. 

Round  Plain  Nut 

379721 

35. 

1st  Stage  Compressor  Impeller 

698192-4 

36. 

Turbine  Bearing  Spacer 

693588 

37. 

2nd  Stage  Impeller 

698193-4 

38. 

Balancing  Wheel  and  Shaft 

968095-5 

Mown 

P/N 
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39. 

Bearing  Retainer 

977895.1 

40. 

Planetary  Carrier  Assy. 

37891 6 

41. 

Accessory  Case  Coyer 

977078-1 

42. 

Mount  Plate  Flange 

692070 

43. 

Oil  Pump  Baffie 

72906 

44. 

Rotating  Assy.  Washer 

73276 

45. 

Fan  Shaft  Nut 

73097 

46. 

Torsion  Shaft 

379657 

47. 

Accessory  Drive  Shaft  Assy. 

75285-4 

48. 

Main  Drive  Bevel  Gear 

73742 

49. 

Gear  Retaining  Ring 

74347 

50. 

Generator  Drive  Gear  Assembly 

75331-4 

51. 

Fan  Idler  Gear 

73849 

52. 

Overspeed  Drive  Gear 

72004 

53. 

Spur  Gear 

692531 

54. 

Nut 

75334 

55. 

Bearing  Retainer 

75969 

56. 

Generator  Bearing  Housing 

371728 

57. 

Switch  Shaft 

73268 

58. 

Fan  Shaft  Spring 

372080 

59. 

Planetary  Gear  Set 

75282 

60. 

Planetary  Gear  Shaft 

74339 

61. 

Planetary  Gear  Bushing 

74340 

62. 

Spur  Gear  Assy. 

371551 

63. 

Compressor  Bearing  Retainer 

379485 

64. 

Bearing  Spacer 

73067-1 

65. 

Spacer 

370344 

66. 

Fan  Idler  Gear  Shaft  Assy. 

371856 

67. 

Main  Shaft  Seal  Retainer 

75333 

68. 

Fuel  Pump  Drive  Shaft 

3603685-3 

69. 

Compressor/Turbine  Assy. 

969197-3 

70. 

Final  Assy.  Engine 

380834-1-  ! 

71. 

Wheel/Shaft  Assy. 

* 

72. 

Balancing  WCD  W/S  &  Impeller 

* 

3t,Z 


5  (or  -1-7) 
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JMA 


GTCP85-397  GTE 
PARTS  LIST 


1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 
21. 
22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 


Rigid  Tube  Assembly 
Flexible  Braided  Hose 
Planetary  Carrier  Assembly 
Planetary  Carrier  Housing 
Gear  Assy 
Shafts  Planetary 
Spur  Gear  Assy 
Planetary  Bushings 
Preswirl  Vane  Housing  Assy 
Mount  Plate  Flange 
Oil  Cooler  Fan  Assy 
Acc.  Drive  Shaft  Assy 
Gear  Assy  Dr. 

Fan  Bearing  Retainer 
Gear  Ring 

Overspeed  Switch  Shaft 

Overspeed  Switch  Bushing 

Bearing  Set  Spacer 

Starter  Barrier  Guard 

Starter  Motor  Spacer 

Fan  Idler  Gear 

Fan  Idler  Shaft  Assy 

Fan  Shaft  Spring 

Bearing  Retainer 

Bearing  Generator  Dr.  Housing 

Bearing  Retainer 

Main  Shaft  Seal  Retainer 

Spur  Pump  Gear 

Overspeed  Switch  Drive  Gear 

Main  Drive  Bevel  Gear  Assy 

Retainer  Plate 

N.D.I.  Cover  Sheet  (4  brg  Eng) 

Combustor  Cap  Assy 

Accessory  Case  Housing 

Diffuser  Housing  1st  Stage 

Compresor  Rotating  Assembly 

2nd  Stage  Impeller 

Bearing  and  Seal  Housing 


P/N 

694681 

399-594-9002 

378916-11 

75532-3 

75283 

74339 
371551 

74340 

75970 

692070 

75973 

75285-4 

75331-2 

75969 

76389-1 

73268 

73267 

73067-1 

375652-2 

372763 

73849 

371856-1 

372080 

73939 

371728 

75858 

75333 

692531 

72004 

73742 

370116 

* 

370213 

3604090-1 

372933-2 

371690/378101 

372556 

693368 

363 


tiom 

P/N 

39. 

Interstage  Air  Duct 

76538 

40. 

Torsion  Shaft 

371143 

41. 

Bearing  Mount  Assembly 

379483 

42. 

Bearing  Retainer 

74517 

43. 

Retainer  (2  each) 

379219 

44. 

Spring 

75675 

45. 

Spring  Str  Dr. 

114877 

46. 

Insulator 

74661 

47. 

Fan  Idler  Gear  Shaft  Assy 

6^3522 

48. 

Overlay  Work  Control  Document 

* 

49. 

Compressor  Housing 

* 

50. 

Compressor  Shaft  Nut 

70876 

51. 

Final  Assembly  GTCP85-397 

380212-1-8 

52. 

Bearing  Sleeve 

358066-1 

53. 

Turbine  Rotating  Assy- 

696327-2 

54. 

Turbine  Wheel  Assy  (New) 

696327-2 

55. 

Heat  Shield 

751 57 

56. 

Branched  Oil  Jet  Nozzle 

693155-100 

57. 

Turbine  Bearing  Spacer 

70866 

58. 

Turbine  Bearing  Spacer 

693327 

59. 

1st  Stage  Impeller  Assy  (Mat.set)  378101-1 

60. 

Oil  Drain  Fitting 

74623-1 

61. 

Oil  &  Breather  Fitting 

75678-1 

62. 

Oil  Breather  Tube 

376939 

63. 

Oil  Jet  Tube 

693157 

64. 

Bearing  (Turbine)  Retainer 

693263 

65. 

Elect.  Comp.  Maintenance 

* 

66. 

GTE  Mag.  Parts  Cleaning 

* 

67. 

GTE  Al.  Parts  Cleaning 

* 

68. 

GTE  Steel  Parts  Cleaning 

* 

69. 

Assemble  Planetary  Gear  Assy. 

373444-18 

70. 

Accessory  Case  Disassembly 

372896-16 

71. 

Accessory  Case  Final  Assy. 

375645-16 

GTCP85-180  GTE 
PARTS  LIST 


Noun  P./N 

1.  Combustion  Chamber  Liner  899244-3 

Labor  (ES~D  Labor  STD.  WCD  EsL  Model  Output 
MATPGB:  Work  Sample 

MATPSI: 

MATPNC: 

MATPNN: 

MATPNB: 

MAEIAA: 

MAEPDB: 


2.  Torus  Turbine 

Labor.  (ES 

MATPGB: 

MATPSI: 

MATPNC: 

MATPNN: 

MATPNB: 

MAEIAA: 

MAEPDB: 


968959-2 

WCD  Est.  Model  Output 
Work  Sample 


3.  1st  Stage  Inlet  Assemly 


MATPGB: 

MATPSI: 

MATPNC: 

MATPNN: 

MATPNB: 

MAEIAA: 

MAEPDB: 


698197-1 

WCD  Est.  Model  Output 
*  Work  Sample 


4.  2nd  Stage  Compressor  Housing  698198- 

Labor  (ES~n  Labor  STD.  WCD  Est  Model  Output - 
MATPGB:  Work  Sample  - 

MATPSI: 

MATPNC: 

MATPNN: 

MATPNB: 

MAEIAA: 

MAEPDB: 


3t,S 


GTCP85-397  GTE 
PARTS  LIST 


MO UN  EM 

1.  Flexible  Braided  Hose  399-594-9002 

Labor  (EST)  Ubor  STD.  WCD  Est.  Model  Output  - 
MATPGB:  Work  Sample  - 

MATPSI: 

MATPNC: 

MATPNN: 


MATPNB: 

MAE'AA: 


MAEPDB: 


Planetary  Carrier  Assembly  378916-11 

LabflLiESB  Labor...SID>  .WCD.-Est,  Model  Output  - 
MATPGB:  Work  Samole  - 

MATPSI: 

MATPNC: 

MATPNN: 

MATPNB: 

MAEIAA: 

MAEPDB: 

3.  Spur  Gear  Assy 

LabotlESIl 

MATPGB: 

MATPSI: 

MATPNC: 

MATPNN: 

MATPNB: 

MAEIAA: 

MAEPDB: 


371551 

Lab-Qr.-g.ILL.  .WCP-.EsL  Model  Output  - 

Work  Sample  - 


! 
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EMPLOYEE. 

RCC  GTE  C_3??) 


ENGINEERING  NOTES 
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pads  ,  Mw  do  OJP  <dpdCt*%Sne  /iHJyVW:/'/^1  ttF//  d<  ■/-.  'o  ’ 

U)  At  fad  :  Sf-ddards  for  re-c-k  pjarf  end /or  c/2r>- 

Su/oro/sor's  csf/nr.&s  far  CecU  ford  c.nj/or  O/'’  ■ 
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EMPLOYEE. 
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ENGINEERING  NOTES 
--  DATE  Sr/p/f ? 


PAGE  NO, 


,  V 


SUBJECT 
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dr/esc  <z«ys>  /*-d&  Ydc  Zyrm  c?f~  Zo/4  s/ruc  Zured  a~d  «a*>~  x/r*<-f<*red 
delays )  Zr^nsyoxA  e.  Zc  .  Sd-rucjh*red  de,ty,s  c<sn  be.  defied 

os  /Aose.  e^yZ,'c.A  Zaire  been  fy«fcd  •nZz>  7 4c  ycaacss-  j  c>r  org  s.n  ]Ar,U*,k_ 
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SUBJECT  ~  /£<> 
l  ^ 


PAGE  NO.  ^ 

<sr.  ‘f'/C*/ 


/fe^KSor-c/  YcJsAcy  s  f'j~ 

£  a /yzsyb^s.'^Ae.  Yo^  —/f&  £>s(7  .  -2^" assCex/  A - 


■//a  jok'xoer  /\2s/b 

ms  Ac  /-  .  <<7/^ 


Asgre 


\'7^c  c/  <=>/'■' 

7^  cz.r.'/(?Ocf 


msAc  f-j  Ssi  A'f  tp/Ps'as&sf  J  ccS<SYC  s*s&  <*-/*■- 'Y-cr<c  A  s-Ye^s  <=>s~ 

Y<c.  -/cf=cP  c^/V  />roc<rss  -  ^ 

_2~  £< erfed  Ac  u-fie  Y*  /**-*.*>?  ^-s  <&*<-  usrre^  y/^re- 

//c^s  AotS.'y  /o*r  /*Y*c»sY-'~,cs  s*  ^s4e^>.  s***.  Yffs^r </ 

yu/Ac  YCaJs/y  tzsi si~^ere<{  >  'Y'Ae.  /Z>  //Oc^y, ry  <=* 'Of  /'*£  .Ye^r  4c. 

Yc  A A  tAfCrCr  csss?*  WaAzs  /sr~  &Ce.  'ayYAYclo./  ySo/S/  77  c  zVy-,^. 


c?  ^-n 


c.c'^sYrtesY : 

(0  C-o^iixs-fc'* *  A./ner' 

.  (2)  C^?*y9/VSf0/~  /foaSSy 

(3)  ~TZt.rb‘,>£-  YcCuJ 

(l)  c^Uef  /  .svk^/4  /f-cr/ 

(■^3^  /"°|t  ir^e  Z*/eA  /4^>" 

yCfi)  2/,J  Co^r^sS or  fA»i.'y 


~2"7 


sAi- 

P99J2VV-AS  (or  -s~) 

6?8/rsr-  /  (or-lj-O 

?C,f?S*r-Z  (or-7^) 

3C,o(,ffl-/ 

Cf1rl??-I 

<*?£/?*-! 


A3es/<Jej  /oy  YYon/  as~<.  ,  s*rs.  //<pc*t/*r<A  Y^sYAps  t^s  //  y4aY 
/Acse  .  Ye~*s  ■  o*s**/<{  Az.  css>s.'e/cred  <sr/A'ccf  </<<<?  Yo  iXe.'r  co~*un  ts*cVc//tY'Ajy 
/„  f<c  Mz <2.  *  _z r  /^p/  T^/1  ?^2r  ,>  7^0  c/?</ 

f/Az^iS-  AfCcsYm*  ^  As^a  7^/ot+S  7 4’n»C.  <*S0K  / </  *oY~  SC.Yt*/'^  ys^e 


ye^rAs  ypo 0/  <s  y u >'cAA  «x  o7&es-  c.0'y?o*e-*^'  /tesf-c  ^'*oby  o-y? 

CCu/rr-Ae.  J2~  fic-e /  7^/-  ,'f-  *'S  A Sa.-t'o*+A/<Z  Y°  GSSU*<>  t^sCcY  y&s~e 


y?arAs  reyreS£>*'A~  AUo/Y>rty  l^csAorJ  On  yOsccAtcsA-ya'l  J  &S*~/  sn+y  -r<*rtse_ 

<xs  a  Ags.'s.  Sn  ,’cfe~Y;£y~'nf  7*4 e  csytee&A  4/ous  4'^.e. 

yrt’cArc-AYo*  <S  -T-'jnp/e,  <^^Tj  *  T*-  y^rY  -c  CxAe-nh 

/rfr.  /Jy^rd  a.  Aso  ^4j*sO<A  a^e.  YAe  m<?7<>/  Yow/r^  r^?_r 

c^ASc-li  yproe/ocAr'ifn  t*scs-  Ao  Yrc.c.4  y* r/s  T^Ysoyt  t4e  (Zy?ec-''o  z/y 

/n  (AAYrfiSZ.  .  ZAc  s*ous  7 Ac.se.  *t.  Ao.r  c^cfc.  ^Ys.y  Y^. 

r*r.  Aiz/Y  Y/AcY  YAc^.  j^cr~c  ^e>^c  ysoAAems  assoc. Se.AYfA 

.--  Y^S<s  AS  yAc,  /r. c.-/~  sAa  ~A~  Y/cy  vtsoc* /(/  s*e.e.d  ~Ao  4<c- 
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PAGE  NO.  S3 


.•''C.SlPtSfd  c/utT" f'/n$  C.C 

/oSS  a  A  O.CO*sa  A  d//j^ 


SUBJECT  /%.r  OcPd'^z  Op^Sfc/era  /''osif 


rd*.^  S&<~0c.ecs  <2/?es-<ry^f‘snj  C  as 

i.jt^  j  ^  M/^-i.4  c.oc*/c/  cao.se,  a.  ^07/zo ^4-/ 

^>7^  cc<P< sa/* />// 'li,  Ar  Sa/?c7  <A  c  yd>r/c ,  ^T^Tc?  a*"'* 


S/0<2e.*  ?-*  c  yd>r/£ ,  a/5'0  uts<*rs>'e/ 

-//*/-  7/c  jj/cc-Sof  T'/uZ^  scan  cade  cs>^  s^c./)  yUyoeiubxd 

vSOvt  fj  Mac/  7/3  -  o'/f&cu  ///<?  S .  7?e.  4to,&&s  ctne  G  dv/c/e,/ 

6nd  y^Accd  A  ^37“/.  73fe 

C&u/d  &C  i/€ry  uses'  o/a /s.'<? z'/1  zWVvo^c/  /c  /c  —S  u-SQS^ 

/  y  /  /  ^  y  ll 

j/ar-cQu  7^<  tafCS^  c*a/*a  /</  /7* j  a ■**</  WVj  us&ac/  /7*  *'sj  , 

// g7 *  7*~j/c. 


Aa/  £?ree.j 


<2  n</  ~Z~  U^t>u/</  0<-A)Sry 

■Ots/cf  Je*/a  *t<»  ^<?  cor  ad/d  6y  /&  lAecd/^  cM~ 

sj&r* 

•X 


fc//cr  *//■■*  sjarJs  <Sc- re  .It  */«?/  used.  Z&’f'  <^c>(/e  *aced 

■/o  <2as.’/y  used  -•**’  <sr-<i  /4>  ^  cp/^'cyC^e. 


7~~y  /_r  /^/enesd&y  /4»  ~fe>d?  /6c.  r~  cod/py  *— a=_t  /^rcd 

t  ytS-'S  <?re<e  y0SeuSj**s/y  .  /»?/*,  /fcyuSiarc/  S^rpy&sTASe/ 

J2T  jy?£c,A'  A  SL  /**c.  Av~  Sn/at-aic/'j, «  <5 /on/  da// 

'■■/M  &//  Aa.d  /do  **e*~s  Sj&fean  .  2“  uaSOu//  //^k  A  ’/?'"</  *>•*/ 

-ls/>y  pde  &A/  Sy  c/zrcao *z*\cl  /ous  760  <ZCso,'</ 

atay  sgfUts/Pxs  /Jrabfesix ,  7%Z.  i*s<l  <*>/~  6c. r  e-oc/s^f  d»r 

-//$_  s*i^/  jdctr/s  ~/rc.c*A:Mp  sy*s&s*i  yoae^-  'j^s/y  s^e^d/jaed  c-ocs/c/ 

6c.  ex/n»ax(>L  i*sc.£</ ^  _  bvi~  a<>.se  sphs/-  6&  g «?so’s<rd 

/n  j£-  7^  C?o  0>/~^  <. 


._r/fe— . 


ZT"  a-  cyyfA  -60  Sysc./  £se*A  Ccs//e  /sr*,osro«S 

,  Afr.  C*s//< *  ,’t  > ^  /A»'tcs'  /*>s~  /de.  -S'? 7  G~7~/:. 

A'fAtJu»€/lf  .33  jdiPuSS  ' SCSi///s  &/-  <z  coSPS*/  S  /C*p 

^jir/oS^cd  s>s\  s'de  Ccss^dur/^a^i  /'sier  6&r-  -//e  -/'<f-o  <?^ 

oCyS'./i'&J  U^'  "y6  *■  S*1c,  sXeyaS'  /&2.C(S?Oj  CA d  usaS  p? ' 

S.f'd .  2  Gtt'r’'//  Ou//  f/fl/ 

fa/erexAs^  6: /-  tp'A  s/a-Ay  aV  2~ 


z^/".  Z&yto/k-rd .  2  Ou//  yis.  /OS^GSIO  -/c/moSSa^yj  *-S  7^*tf 

,'5  c-o  S*/e.r*fds^  6'/~  ofA  s/a.Ay  aV  ZT  ^."s A  Vb  J"«e  '’^ 

z^C  /ay  ^~7orH  e/»./c*  S>'/'  c.  £-  ,  /c.  /~~  ,'ur6i*SC  • 


-  ftlolll  ~  ~f~Uecc~  ere  odder  00*  sSc/efc. 6/^0  s  /^lo l^ed  A  cs.’/'co/  /&*, 
^  dcrf/rfi^edl 0*  .  /»/'  Gxn '*>?/$ J  fleck  at./cceS  t  Suc6  «;  <5tf<sr  cr.^ 
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DATE  S/d/fo 
SUBJECT  T)t?~/~  f.'rt  t 


PAGE  NO.  ~ 


K.yM r.  &>Os7  2a/eS j  i c//pr  c/,‘sc.uSS-rtJn  usZZA  s~7r.  -c/  j 

&&(/€  zTq  *=*•  (/m  c^r.izA  /■?&•  -<2>«£o  r,<y  <z*?c7  a_  . 

' .iaazs  yf/'&’G^e'c/  Yc^s?  r<u.se/ts-  J  7~  AeeT 

^Ae/r  asszs fa„cz<L.  cs></  esyxzt'Sesjc.e.  zA*.  <r £>«./</’  ycz/'o^e. 

Sp  ^yYl ?<s/'  tsofve.  J  a Sic/  -27  -r'A-'^Z'  /Z  .  ’S  <?*■  ^0O</ 

/</<?*.  S* I  vo/ve.  ^J"  y/^<l  e^y.^eezs  <2-r 

/J|  c7 <-(/<?/''  T^e*  //Vs.Ji  r'ZCr /sj  J"/n,^/«7^Vo  2^c//>^7^#< . 

e?^?^  &s£c?e-S<iAed  cc/'ZA  ZP.S  y0r£fs*:syi  Acs'  <zs>~*.e  -?fa  /'<?  e 

I^Jk:  A  &C4/  /cA'r^y  &  P«»1C.7^0o6  / y  £**&  As  cT  .JV  Z'  /  <•  J" 

^  rSforduS  yYSePc-ess .  Ars_rj^  gist  £>c*r~  <2xy%?r,  'es7c_.(>,  «*-»</  s&ho^/e^:  e_ 

s^esT  ‘hcYwefe-  czY  ezc./r'tr*e  yThrT'c.yC^A  £p,  7^  <?-n(/  e*Se  Y^,  **sZ 

Jtssfa  yhfsAcse  Cl c^y/sZ/'gfr,  ezp  ZAZs  rCc.<//yy 

(13 Jj or  As  <£sic/  /Ssfest.'np  Z<z>  Ar.'cPsys .  £Ss,Tz?rfast<i&Ty  j  AT.C.  <2^faee.rs 


->c/  yj A?  SXs~) .  oy  <?^C  /*  zr4c 


i/erj. s  yzrcssed  fas-  7 
yrAZs  -*■»  1 


ZAore.T^jY' 


■*tee.rs 


fas-  Ys'^c  .  /£<-  tYCx~  /^r<sj-cv».  /rfA/tiSc-  y^z''-t‘c//iste  / 


tT  m. 


?/tis^  o*V*/  yA  7t>/t 


P^Cir^>  Ac^  **^<r  /f^C_  /t&sxa^o./  *~Ao  a/Ae/'  rl?  4e//? 

zZS  A  *~'<cczCSpr  oc**~  <z-<>7 Ty<c cjA-f/^ /  *v<sec/  *z/*^yss 

/n  ^7,'s></  ZAl  Ac^A  yA^Y  zAsse  y*i<yy/e  ms.yT  /<*  rAk  user's  e>A 

zte  /'"•S7^/  <C/*C  /w**^  A*tefe Y-YTAs* 7  A 

fa  YA  7  A  /  <»^</  YAc'cJ/S’  7'<Zc  /  *'Sy4(?C  Al  t?/1  e^A&A'  *£/? 

GrC  A^yZyjy  Ac*  <Z<ZCcOsiyjArsAi  •  Y /'j  £c<ZC>*;tC S  <?csC-->  "  '0^0  .AySk  r7r..,A 
y,'i/c  -1  zAc  Ac  C.7^  ZAc-A-  yOsve/c*  (Z-  Az^n  G*nS.'ro***+,e*»'Af  G-Z'C  ccoj/o-)^. 

t^c  j  ^  <?-»</  c*sers  4e  yony&rotf 

•fa  c./c^£c.  zAc  y^oc/a/  pA/es  /o>  /i'fart  ^cssurrc^ccr. 


fbr  ZAe.Sc.  /1Z,  Sc>si s  ,  -2”  AocsZ.  s^efa Ac<f  &uf~  Z^i,  pYYo^.u^  YotyA 

fjofiSS  'for~  ■/■Aa.  /ey*erc<f  shjcAs//^  <sy?/?St)G,cJL  c*^.  *=r^z.  f/-ese**A£,  ^T--t?- 

^  ?5<(>  zAeory  A  ere.  Zs  7*0  gz/^Cc.  Ac  ez.  /^-ic//^c/  jt cy^gr-  z  /r^c  Azre 

r*>cx/el j  cz'-'c-lx  As  s*,eo~A~  Ao  y//w,e/k  ov?/~cS/e><s  <*4  AAa. 

/jroAo-c.  A  yjs-r-vess  -fi>  /e  sfad/ed  •  Areas  c^A.'c.^  re^u/re  s^ore  </&>€.'/ 

/c.  <Z  ■  Asi  gZS  s* ex? (/(?</ .  /2y  £yj-.^y  ZA-'S  _/ 

/t^e  /  yAo/fa  6ozA  ZAe  *<«?//  CLSid  J^rytC-A'* ’6n  c?A~  ZA?  sKx/ef  <1  eSi 

r  -n  c.rec,SQ.  d .  7/e.  srt&tfe  Aers  As^e.  Zj-  snoYe.  <z.A/ec-A-f^Jy  cx/A Treed j 

I  DDB  SECTION  CODE  DDB  PAGE  NO. 


ENGINEERING  NOTES 


EMPLOYEE 


/£rP<? 1 


DATE  Sv£/?<3 
SUBJECT  f%  Tl 


PAGE  NO. 


ZP  /torirs  are  <z.ondesr,ned  j  oA/o.'n  *r6o-d-  yserae^fy?  e. 

0f  -rPe.  dad*  (  dA.r  oa.c.tA.r'j ,  n>m6er  n+*>y  6e.  f 

/'P  t^Z'P  /Sm.'ds  are.  nod  aa^l*l?le  &P  S  <-'/}f?ord.f*p  /arodu.c.f,on 
cf~  <-  a.Or.s’f*" f  /To/s.  ( S.d,  j  *r>ay  serve  erj  <a  //^..'d-Cy  d^cdor), 
^  JS-art*^  <v z' C.  -*• 

a)  Ajc.^  /7a*</-e  r~  (/HP)  HCS  P'onJ 


u  re  df 


7/ut  dcrfa-  rcl<t/ Snf  do  /rto^  ^ooc</€./~'  s^ray  6e.  more.  cf.'Pf'c.n/f 

do  opda/n  fvr- .  t^c  .  6c,  cdr  sfo/9  _  s^odo.  /dy  or'  f^r  PoyA  ord&r 

/rtapst.'dur/e.  (/tori)  /rtcxds  f/y  a  yjr/^yy  /^CC_  ,  7~d.'S  r-S 


v^t «;  /i .  c_ 


<d<*-C.  mo.’n^/y  do  rXc  r^« f- ^y<o or<L  S*  dc~r^e r /-<?(/ 

So  on/y  a.  yJcrfs oa  txp  d^c  otrc&s  i*vorf/oc.ef,  6/nf&r  7 L'-cnti  *h 

C  ltdS//£‘iPSa *%  oP  zSdsS  <SrGoj  fesoo  raeS  Ss  <5.  (fyncm.' c_ 
^uorP.Yy  c/e^e^cA?*)  A  on  7^ &■  Cm  £/re_  t^orf/ccrf,  -Z^  an-c/er' 
do  Atso/d  af*rac~f^-d'Sz>,ny  -dde.  c>re<*.  ajP  «s-  /cesQ  /  o¥- 
c/e. Ps//  orPq/e.r  dAoo  c~urre*-P/y  c/es- 'red j  rdsdr/cP  M| 

^roursQ  lr  do  dfe.  po//ot*s.t*y  uejP'jns  1 

p 

—  coAetd  Ss  d^e  desfaf  r*fP  assrpned  do  yfe.  S'A.o/O  •  — 

-  Sfo  *✓  /s  -tA.’s  /d>P  d/sdrsAbded  across  xAS-fds  f  - 

"  U/Ac,d~  ytrcerff  of  dAe.  do~fa/  uorMocd  dees  dde.  sAe~,  oP  '.n'hrttf  Coft^rd’’. 
~~  Con  zde.  Sty)tr</.'Sor  <ZS&~c/c  rf-Az  /Z  #£  /hf  At  «/•;«/</  cJS-J?*  t*>-'s  ‘A>>\ 

dP^ur’jjmC'id  e.OnSdt^Sn'd.S  ~^>  "TA-'s  rj-  c  doty. A  crx*  ,  /ffe. 

rdere  eny  c.oosdr*.rGds  O.e.j  bodd/enecks)  c/u.c.  do  G.fui/)*-**'/ 

■  t<Sed  !■*.  J)To <^csS 7^*-  ~sy}@c •  c  SdCn*i  ap  Stt&resd  .  c^Ay 
Ss  ~r'd(L  CgHyj.  a.  COnSpf'o.'Ad  ( dcuMd'tvtQ_  J  dcy  yrdCftl.  d.'s*efj  <JU*S> 
SnSoPf.’z’e^d  fiir-  c*JOrdAx<c/  j  uJOrk/oc,  <J  coyjefes  *^/rd  d/,-'j 

cJ?"'/v  0^c.J  •  “ 

Zone.  oP~  f/rs  c/c.Pg  noy  60.  r Qc.es £0 ry  Pdr  c ■/■'reejh  /nySUd 
tnio  fA<-  /toodz  fj  SoshC  rtjay  be  needed  /or  Scc-dyfo* ^ d  dcdtu, , 

/?//  /ju >0/07/  /lr  n ecoSSory  for  <r  ^co<f  eSry/ncO/'S'y  t^ssesr^rnf  t 
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'Rcc^ p/iz_y) 


DATE  */&/'*■> 
SUBJECT  __0Ct 


PAGE  NO.  7y 


_f)  yf<sre  tzrQ.  p/re.  e,  major  </&  7%.  yOr&fP/ds 

■y/rse.  ore  ,' 


ra  fs'o*-,  /coflr 


?P/es 


<r.fls>7&'.'s>  //&  p/me.  ood  oc.c.^rrer<c.es  of-  <d~Pz.  i/a-r. 'j~* s 

gyj&rc.'fifasis  ^.o*-£+-'rc<!  *v»  -i^e.  ptfbxszxf  .  Z~n  f/c  *o-jg  <=> 
CPc^c^^S  Lo/t?  or  hSjk  order*  mcje  !  j  rfs 

/*tor£  ■fAc.n  ,3.  *s»<2  <<V?£  Gr/r^  cOATtrSn/np,  /MP-ti* c/&  j  /o/or 

d/mA  (tv'd&  < rxoc. t /c</ . d-'s/r,  dufCor  \r,  r  c/  .  /fk  '■  oc  C-i*  rrCr.cS-  T^*-C-dvs~-^ 

(?/*  ei^/l  ££.  -rSrryy/o.  /rtct^iaksi  ~£jry  f/otsts>  (/*t.f\  • 


frso^n^-C  ftofi'/p J 


'T'Acse  c.o'is.'s'f'  oP  /n>-/A  ~rf~  /y\,P.  Cto</  (&Q.) 

records .  sfcr,-'xj  t^/ff  yfe,  Ajdcr  t>rJq_r  ^del j  r/esQ 

-fi  dojfc  s**  oc/t  'P* !?(/  «eg7^  >^4  /<?/" J' 

steed J  .  .’/-  W074"  ^  ^^j-6/0.^7^,  z*^^,  /e  </«'r recorded 

gP  Y/.'s  /e \ze/  dor  Guc  fuoPjsx  <rf~  p/?<o-/s,ri<?s ,  /t4>/£  ;  z~re^s 

a.  At  A'  AcvC.  /o^  P/>u/i£?'~<aj  srtcy  scgn.'rQ  s*rjrc  cfed*.Ve</  sicrfSj  j  eVSsx  <si*  /As  /e*e/. 


T^ese.  re.<Lor(Js  co? /Ac  P  re,  a  f  -/Ae  ptfoC'f'c.tst/c.r 

/de~\  -60  Sc.  s/ud/edj  OS  t odd  <SS  £/*.  /iUn/>(>r  <yf  s'nducsh'orj 

of  -tUs  /'£e~,  /Vi-Zb  y/f  -Tf^rT'e^.  p/s/ir,  co  /  <=z,c/  J'Adi-  f-/«  / 

Cf.r?^JyS'<S  t/o’f-  ore.  a /so  /r /Tup  Acre.  . 

do/c  /  toA;/e  7/k.  &/0S  f-A/es  &„</  ■  -t/e  resource  P'/gs  s~*sps 

nod  reed  soreojf  cAefe*//  for  pf e.  /Tw/-  <=-otyj/-e  op  r^o/e./  <r<4*iJ' 

uSt'rf  t'A-'j  oyyfrcuicA j  /ft  t^sor/r/ood  />ro£'/rS  s/o»/d  6e  -p-'r^,  c/e/A.’/ed. 

JL  *7  rips  e<p^Gr.'CrC.c  j  s' p  s's  sVcj/~  y/c.  gtKis,/'/,,  Os?  y  cSq/c,,'/  tt/c  c/g.  "f 

’  [r  ~/fe.  off  <2r</  rcsoufcst.  tf/es.  Sn/~  y/e  ouc/'idr  nysf-'c-k  *5  r/c.  c/e/ersy?s'-u;^rr- 
\  Jvr  Sts  t.e.<fsxf**  f  s**i</e.l.'s)j  .  J  -*■  ^ 
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acsy/dA  -St'Sen  yAoycb^sA  ouAsud'  /Ac  -c/^/zss  csX* 


A.lr/gr'.'ee/  oS  dXd  «/^.  Z^scs/WS 


/o  .  ty?c.res>//yj  zW'S  -  y  <t  2fS^«2.  y*r£y,s.  'ue  ej^rA.  Susa*  A*iS 

iro  und/i/Ar-  yWe.  /&Sc/Sf  cS/7^  7*dl  S/k/S  V  Sesxd  yytousA  Ary  -  *  7da>0-yy?7*~ 

7?4g.  /cacA/n^f  At2s-auSG,  d?S  ds/Xeys-  yy>S'lfeyn  do^s^x/s  .  SAe.  c*u*  W  cyosWy'nuC 
au)  <w,y%  T^ir  oSAArAy  a  *d  4*s  y/rasny  stpd  ^e,  /?rAo  Ac>«-Ax  <oS  -/-da. 

{•_*■£’/' e.  ScSa-As  C/Aose.  /.’s A-y  <2  sey  yoso/6  Ae  rey*/r )  A~ osno rra <^7 


27  s/?c?*<2.  uU'^S  Ae^y.  -SxOg  Z^/jElf  ^A'/S  A.  At-  <s<s>*c.er*,'y 

/d  ,’ssue.  <oA  usard  S‘*iya>A'fy  ■  -2T"  s?/s'<sssed  <o<u/-~  s>&z.d  d<->  £&?■'* 

/A.'s  as  saos>  <ss  yjcss-'6/e  .  Ac.  <y/e<2,d  ^  cs^as  aA/eo^y  ^ 

■/Xe.  y<?ra<u2ss  oS  <asw  A c.A<7y  -XAe  A  Ac.  y/erssnneA  Ao 

ascO/dfasfe.  dX-'s.  e.WAio/A'y  //c  - s  s/A/A  ,7,  We.  yraeaas-s  a>  A  s'e/A'y 
A/S  a*?  a *<ye~£y?  A  &n  -d/e.  y'cAea^  j  aad  ^asS  -/Ac'?  y*-'^  Ao/X  y/raducS/^s 
<0-03  d  SC-Agdu /sCy  s  ca<y^?/~<?u'ei  / .  _ZT"  *sAoicS£  </  Ai~'y>}  ^  OrW  XAi. 

./ _ C-  r  /  ,  _  ^  /  . _ / _ /  S' 


(S^  ,/fep  s4eed~  UsA-'oA  0*7 f.  (s>a.r‘Ws>e/'  y/^u/uc.ed  6s>r  Uese.  by  s^aArA  A 
A^oc/Aess  .  /3cs.rc.o//y  j  tA/s~  Ay  -sAseA  uou/c{  <&//#<*  -r+Aey,  ^ 


/y-  j  ^>'_r  ‘y 

/*  sAc  d»  Ae,  <znd  A/r»c  tu/ie*i 


a. 


y*r-f~  /j-  c/eA'uvs'ed  do 

<5o  s/’s'  s  y  a,s  a^eS  <5_r  auAgy,  Sf*"  c+ug-t  yr-'a/frd  aya .  /WA  /s>o*2.a  Ass' 

6yy?r0i/e.J  oA  '//y’s  /Qry^ed j  <z ad  use  s&yif~  r^e  sr/cs/er-  ‘=yy  As  dAe_ 

S6.  Asu/s  sFP.  c.-£.  do  Aau<  «-?  o.yy  royO//^Ac  sics^Aer-  <pA  dAkso.  Ay-s 
/d/Anfec/ ■  -27  e*y?ecS~  A?  Aa /€.  t/e,  A^sf"  UAA  <?iS  F^ece  afeS/^sed 

/>Qxd~  Kseu?// . 


bt^y) 


Ay^a-rds  Scyys sA'j*  O.  bouA  /<Syry  C  y/’O.,  U  //if 

'duy yr*  usc-b  /s  yfe&Ay  sa^e.  /es's/cace. .  Tdere.  &i/l  Sa 
<a, baud'  us/**  dX.'-j  <dcx.‘*~eS .  '7~%erz. 


sd'acdarcd 

•  is  . 

7/ere.  UN2.  jtc  t/^ro  /  C  cp*  cq£*  j 

Sy  rsi.j  /7cxicy~e*r .  s  /ere.  ■-*  t-sory  dAd~  yfs-acbS/s-,  yfPsso**C./ 

y  Aeef  /A  dr  Qy,  <z/A~\ /7f~  do  Au.d.'d’  /^d.( 7/duc !  ay&rkuhs j  /Ad  /A 

i*S(Xy  /d  Ad  d /s Sty/  d/u£.  7b  zdo.  sidC-yy-e  f  ^  /a  (fuC/A'i?*  ^ /ocjQSJ  j  /;  y>  d  -ydi-d  ~/Acr~d_ 

e/y'sds  <  s/?y>sS'/yia*f'  a/a*cd  //S  dAS  ''Ao/y^S  uuO<s M  sioA  bt  C-Cr/Ccd/y 

‘  ^  -•  '  '  *'---  7 dev  /---" 


/yjo 


/b'//ed 


0‘S 


i. 


do  s?o  d  Xccs£  0a 


iy  ay'nf 


'Jn  /  i\ 


■f/eso. 


sna 


/ 


0S 


J2T  AouC 


ne^/  A'Z'/ed  do  /y^y/esscS  s^ok  «-  AA-«c  *0  ftLc  tn^-'t-oos^est^  fe/vre. 

•'  vf  /  .,/#  —  /  /  ^  _  a.  _  f  /-  jk  /  /  / « .  /j  m.  *is/s+  a 


A  A  d/y'sr  Ayde^  uaS^L  *//<=. 


y0-0s\S 


d&y/e/i/y'jo r  A'o  ksz,  cwAe.y)  /Ae  y) 


■We  A  Ay  <&.  /o?  AoWf  £>r  AAjl  AAoad 

'.  /3a.  rd-  -'S  cia/taa/Ay  y*WA  ~i°  y‘*<- 
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74-rr  /<\>t 


fad>Wd**^l  7'dz  rde,  ^ 

t*Ae*7  dfa.  o^&rJc.'pp  -s^g.  yj«.rd-J  ?/*,  ^yeeM/so r 

:  _ 7^  //  V  V*  (“  /'^3  /  .  C  S?/2s-  — 


C,  <-  ' — *■*  <r/# ' — r  f  '  —t. — *  ^  ^  ^  r 

C*AXt/</  "iS/Si  a>c*7£~.  s4  ipfa  Si/Lr  xj*  ydtcreVy  ^?<2cS~/‘l  A 

At//  yidsr  jr“>V^(0  ^  /7e~  t*so*  /d  So.  c?ctS~  ^v^y«  £”£?  <s^7 

/cfea.  ce’fa'  -7^0,  <iu.cs/uci  /  SS~>e,  /^p<*'rr^cf  do  ysrocze £f  q^,  ,'/&>»>  szr~ 
at  yd-  /e  <x.,  ^y>ooc/  '<y&c<_  SQjc-  sAf_  -S' tyds/'ut ^a/'-r  ■£&  </o  rdy 

^crddaufa  r%-(i  l/v&or'  ^?/X(j^oe/ J"  j  <z.  d>os€-  cc.c«A.>t 

/■<3^«_  <7^  <o-c-/ug  /  -i"  -  -  ;j-  P  y,<?soc.e.ss  fa'des  cisou  /(/  ^  tr/desed • 

2T  <zsy>  a'cc/^q.j  _  Jici^veAj'  /-4/-  s-fart.  /e  o  £>~j  e  cds^s  do 

^•‘.T  /  . 


✓* 


yS‘2?e-S 


Tides  €  sec&f 


V 


Aq_cf  /t^*c-</  y/s>  /d<esf-  s>3oc/&f  A*A  /y  7~A.%  c/c/c. 

l£'j/os'/hs*a/eJyj  ^^Sce^t  ydd.  e  <.'*»  yp/U^s  yd+d  ss/e.  ^sos'/’ 

f't^.ttse^ds  j  cZZ  ct*ri  fa 

^ /4r/-  ,  Si//}  Sjj&triSx  _ 

«^y<Jd  shdfa  Aa^-e.  *<s  y?e/dv>/^  ,<»  .y  SLcd  hsosAt  czi^VyS/S* 


A<*-<s&  fa>  c/q/^  -yfa'r 
/j&'-iS&'dsS  A<iS  sP^&sr/Acr. **€?(/  >&_ 


_£.  ^ncs/Qy^i^7 d  s/'lr j  -^e  adpes  s+q'/~~  a^<z-> ~/~  cuts' /cc<.ct 


^/)SbctKcd’<0'ij  stoC  ddCS  fa.  "Stz*uf~  ytfS’&ub'ctt.S  a./AZ>^fa  as/Pf' 

tciS&r-//  CZ/Ajp  t^/£y  6<d~  tZT  C.0ciC.QS*iC<f 

kS&,  /t*ccs'/~  *+0 d~  s~/y&  ScJ^dud^.  fa  /+rttcA  ct,fa  t’/C'^s  J^4^e  , 
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-2T  & /fa.  '-vec/  <s<  /d fa-s^y  7Xe.  sius*,/er'  ~  /do  <\.n  <£  —3?> 

(2>?~ZE~ _S  fa.  A iic/cd  fan  fa  fat  ^>jr/f-»  <sve>A  At.  /<usd~  Ae*~r  ,  ~7~£?S<Z  a/'G— 

fa  /*£  /irsn  &fa  u^ord'  sAeoAs  j  a,, id  ^»t/Gst  fa>  n*+e.  Ay 

Ah'.  r.  fa  j  uyAo  *  tr  y^G.  Safadt*  //n^  s'ty^Bftr^Sdr.  7~~faes  <2.  sfaefa 

Ao/Zoy^r,  Are,  /Ss-fecY  a-s  EjF  /  A/07&. 

A.Tt-fccJ™rs//‘-  stum/er  SyF .  faee  /"  sAsurs  75/cl,  mcen>/ej~  £>A  'fams 

So/cL  fa  fa  A*  d.fa  .  /^/vra^ix j  (^Csi'fa.'nG  d  ,  rn 

■/Ase  s/-e&/s  c^/^e,  A?r~  7*tCs-  —/(Pc?  *a  n<d  S??  Onyfaes 

fa  <0  dfa^-  CiJisKQst/s  S$C>..  A-si-c/  S~9 d.  *  ./7e  <fa.jfa.  -rAot. Aose. 

s-s  fa  •a^pcee^n/  inn-'dp  r^t^.  jfa/<fa-  ~s£ssSn  &n  zfafa  (~>0/9c. 
fy/ocA^  i* A.‘'&h  sJf  A  &e  . 


fasA  lfa*s.O  a-Afae-Asnest/s  ^  S~J  2/  and  S*rJ^  Art*.  <cpfafas  oA  //£ 
A'a/ccd  CQ£  H*'re'*’enYs' .  fades  e,  t**rere.  ^0rotsrc/ec/  ^y  dc/j  A^yos^d . 

ZE  <Sm  ^7^-  9_U'A  sore.  Aa-s  £0  Sn  faprcA  -fAcse  -r^ee/x^  and  faus 

\^-rt*zy  re  /z/e  fa>  <scAW/  fa  c/ucfa'fas .  As  faA.y  see*rs  fa  Ae  *<_ 

^e/y  /s*y04  r/*nj-  ^ofaAy  JL*sfel/€rj  fa  +t/,'/f  6py  and  cjsA*af~  rA 

ryyProyr,t/e  yS-trsonne /  fa  c/'s  c.te  s  S  faA'j  c/a.A.  /}-*  -r&on  a-c  _Z~ 

<^C>//ecJt~  st,//  rfa  /de-  refeuanjA  s(n  /S’^ie -f/oni J  JZZ  C^s,’//  a7*?£~y <?A  t/o 

Acyis/rtccd'  /A_  n^a/ef  y?re//'/eS  .  -ZT?  (<;,'//  /e  ma-c-essoTy  do 

Qu££f~/<?n  jhan^y  G&siZti/eS  AS  A=>  /,oi~s  /xlrt  Jf&xs/c/  / e  /zir^n « //?</  ^ 

AS  ACuT  (daA^-  /s /*~/s  mcy,  n0"/~  SL //o*4sT  S>toc/g ///s±£  A  a  7*Az.  af/t/'oyp/' /stA. 


!ny!>t'/mS  may,  n0"/~  *.//o**sr  />toc/g ///^  A  A  7*Az.  c^/^A'i! 
y0Coc/u.cA'<On  An2>nc/‘‘lAfJ"'S  •  4/C.  /u.ise  A>  rtt.n  dAe.  n~<>  c/d  / 

s&i/G.rcc  /  d.'/Arcnf  Jn/&-  A  c&nAj^c</'«.-]/'ons  far  sffr.  c/>c*->  2-<  fes  do  a^/erm.'n^e. 

r/e.  Aon'ecA  /^rnn*-/-. 

7~  *2  At 0  ol>fc/st€cJ  U/C-As  £?r  “7»Lrlf^e  tf&i.C'/ny  doufJn f 

And  7^C  /JoAL/g.  A>~-  —3?7>  A/&.s-n  Ec^san  /Ci  do  Ip  lx 

facAy,  s%CgS(»  reA/ecA  c*.// ysi&rs-'//e  /y/o.'rs j  and  *~s,'//  /e^udt  sde. 
A.r,  *+n  ■rAe  sfa/r  <£0//e<z/Sc{  Ar&m  Pp2TS  tyjersfaons  j  *?<ks'c.L 

C/'C  srt'/^  /'unn/sxn  ' 


fac/c. 
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RCC  (->71?  SUBJECT  /ha/)  6  . _ 


7/23/90  -  Monday 

\  have  made  appointments  with  Ms.  Guzeman  and  Mr.  Pike  for 
tomorrow  morning.  I  wish  to  discuss  manpower  availability  and  overtime 
questions  with  Ms.  Guzeman. ,  I  would  like  to  .speak  with  Mr.  Pike  about 
information  I  will  need  from  certain  GTE  planners,  for  whom  he  is  the 
manager,  as  well  as  the  various  engineering  functions  which  he  oversees. 
I  would  also  like  him  to  suggest  a  point  of  contact  for  certain  information 
which  we  received  with  the  original  T.O.  15  SOW,  which  showed  both 
operations  descriptions  and  associated* -timesr  as* -well  as  -  the  RCCs 
involved.  This  data  could  be  potentially  very  valuable  to  us.  I  would  also 
like  to  question  him  in  regard  to  various  data  bases  which  may  reside  in 
his  area,  and  the  appropriate  managers  to  contact  in  regard  to  these. 
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7/24/90  -  Tuesday 

Ken  Premo  and  I  met  with  Mr.  Pike  this  morning.  Also  present  was 
Juan  Garza,  who  is  the  planning  chief  under  Mr.  Pike.  We  discussed  several 
topics,  including  our  mutual  desire  to  reduce  impact  on  the  production 
capacity  of  the  GTE  area  by  reducing  the  amount  of  interviews  and  their 
length,  especially  in  those  areas  previously  characterized.  Mr.  Pike 
identified  his  office  as  the  end  user  of  the  model  once  we  are  complete.  I 
questioned  Mr.  Pike  about  what  his  expectations  and  needs  for  a 
simulation  model  would  be.  Basically*,  his  concept  of  a  useable  model 
Would  be  one  which  allowed  analysis  of  those  parts  which  have 
historically  caused  delays  or  other  process  problems,  such  as  quality  or 
functional  impairment  to  the  GTEs  themselves.  These  parts  should  be 
given  special  attention,  as  they  would  most  likely  be  on  the  "critical  path" 
for  the  GTE  process.  I  was  pleased  to  hear  this  opinion,  as  it  fits  in  nicely 
with  our  concept  of  higher  order  modeling.  I  feel  that  this  should  make 
efforts  much  more  effective  than  if  we  were  driven  to  performing  our 
characterization  at  the  lowest  levei  of  detail  possible. 

Mr.  Harris,  Mr.  Premo,  and  myself  also  spoke  with  Ms.  Guzeman  this 
morning.  Ms.  Guzeman  provided  us  with  information  on  labor  hours, 
including  overtime,  for  several  of  the  RGCs  involved  in  the  GTE  task  order. 
From  this  data  I  should  be  able  to  determine  the  manpower  availability  for 
the  various  areas  we  will  be  studying.  An  example  sheet  is  included  as  an 
attachment  to  these  notes,  designated  with  today's  date. 
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1  ^  d  i-^O;  ^  ,  <->  Y<7>  fX&  A'JyOtr  c.c.  /  d SoiAsdys  X  £  S  Ss>'  </ /<:  S-rd 

hits  r  ,y  /ys/j  ouXyA  OiX^.  -  <^V\  0//'<Dy*ic}^  s'4i>c+>c<i 

<2  4^  StAr^eO/*  t*/c)tf  U  do  A  A. 

M  xAe  /</cjf  side!  ruA  h*?  O.F,  {?».'//  /^do  We 
O'ps  f-.'/eS .  TAose  ^r-e.  6cje<J  o<%  +1(l  c?  Aseruzc  cpccu  rresc 

j  /o  y/c  /tsior/ca /  ddc,  Lest. . 


We 


dA'S  s(ou  fd  i  c  £/-£  /At.  <?  pp£.cd~  c?A~  sru*/7 

srroda/  F/ot^-ff/r'CS  /*iOC£  S'e/lCC./l  ~fa* A.  **£  od  /'Az 
UtZ’forSc.c;/  d/o<jj/,^eJ .  jr 

£y?  /»;>/■  e  t'eo.So/ic.  Afy  j  </ 

t _ ,  df  #Wfipl  ‘ 


J- 


yAzsgl  At?  /ch 

•y<  f^tx.  rwivna  viy  j  c*sj  a  /tctfZ.  YAz.  oQc/&(/.  l?OAUj  £>d~ 

feprGSdri'fijp  <£f  nodd  An/fny  fSyictCrh  AS? Ac  r  dcr/d  -d' ’dzf *  /y^ 


A)  The  A/sAot'Sc.d  /  c/c./r  Z/y/if/x  !j*  /eg/j 

di^il^jddy  -^ree^ej  f  €fn<j  Wc  dd*  /i* 

snorz  J ddrfnSS C c//y  a<z<Lurd[~i~£  j  dcAt/Yr7C^e  /AjL 

^pcc* J g ke.o.'fs  <^od/  or  j'S'oc./a/f d  /fo/cs  A?/-  y£<l 

dz’ind s  <yp  ihz  d*A<  dZsicJyS.S .  /4Ao  A'S/cdcc,  J 

<7c,7«  !?e,oy  &s\c  !yK*d  Aero.  ro_y  rased  <=.  Jitygr  SysS}/3^  *'e' ^  * 

defied  jys.'s  oF  tAz  A’sAvr / c.* //y 

'Ajc.ct **-iCs>/ccf  d<%  *yW  j  c^e-  s>o-h’c;ed  F/qA  Oc</~  doA^ 

/Vi ^/t/7^  /Jers<*s>'iG.t  A<^d  -£><s*c/  /*+*y  <^c.jqs  inhere.  V^e 

c/o/<?  d,d  S-J07  A' a  yAz  trr.jdns  /  }'\p}«+  fary mF.  tOt. 

c  l^etu  e.J  '/'A<<rh  /f  .  ^  /*.'*7zrs  !&d  rfYoi"  dsd  t*** 

Y'Al  csydoAed  ,i*JcA  ^^er^osA'  /0  /?Fo  ^/.c^ 

Zn  ^ans/ruc.y'-'op  ^SCc/SOnS  ^Oc/e  /  S  1 

O/Ss  A'' Acs  3  .  /Ao^fgj' ^  /y»orA~  cpA  ^Ae  kssior.'c.c.  I  doc^^tyfAn7.j^ 
Lof  Ocrl'er  Sc./eosz  ddes  S/c„  /770  i^osHy  '?£$)  . 

us'e.  u^/Odded  Our  Aor,r>ds  Gy,  J.  yAt_  yvioJe.! 

Pj>s  /C'/P  Ao  Ao  -/An  Jl/sfor/cci/  doC.U^iCA’/d/OAr 

~l'S  Sr  by  £kf  AZl  i^yrdcACf'A  s<z™yO !-£  Source  J  <S*d 
A  Acre.  /X  y~  udsA/p  ^  Y&  -/Axl  occ.^ro^c.^  oA~  fAjC. 

ccirrtsrf  e^y^A's.  £c^A^6///Ay  do  7%.  A}S  ~TS 

p> rebecs  (da  :  se<se.r<L/  cA'nfikS'x'Is  C/pctssed  by  /X^_ 

■d^/O  Setter  s/s/o* 1  ,  4-~0sA~  s+nr-.  r&drSfHeZ-j  /*r  Z^csA^oSk  )  . 


do  /7of~  £e.t./  mfhe.T*~  -Ti&Lse.  <z£a<i£  &  s 

A  dny  *ty&y  dej/'ao/d  :/*£,  A/'deAfc/  <of^  C7/JS 

A'M'fee  ^y^Oc/e  /  /W  -Z“  T'A/nt  t 
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Our  first  validation  meeting  began  today  at  8:00  AM.  Susan 
Schattle  and  Danny  Gonzales  represented  the  ALC,  and  Ken  Premo, 
Scott  Vroman,  Greg  Gardner,  and  myself  were  present  for  MDMSC.  I 
spoke  for  a  few  minutes  about  how  the  ops  file  were  formed,  and 
about  the  integral  information  that  was  contained  therein.  I  also 
had  handouts  which  showed  this  information  for  comparative 
purposes.  The  information  was  presented  as  ALC  Standards, 
Interview  results,  and  historically  documented  flowtimes.  This  data 
was  also  accompanied  by  histograms  which  displayed  the  historic 
data  in  an  easily  interpretable  graphic  format.  These  handouts 
follow. 


The  meeting  went  well,  and  the  major  issue  surrounded  the 
concern  expressed  by  Ms.  Schattle  that  the  inclusion  of  the  large, 
historically  seen  flow  times  in  the  model  would  make 
experimentation  difficult.  This  is  due  to  the  tendency  for  these 
large  flowtimes  to  make  the  model  insensitive  to  any  changes  in  the 
much  smaller  integral  operation  times.  I  agree,  but  as  Mr.  Gonzales 
pointed  out,  it  did  represent  the  As-Is  condition.  As  there  were  no 
more  specific  questions,  Mr.  Gonzales  agreed  to  examine  the  runs  in 
detail  and  to  discuss  the  model  in  detail  on  Friday. 
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I  met  with  Mr.  Gonzales  this  morning  to  discuss  the  model 
output.  He  had  not  had  time  to  examine  the  output  in  detail.  We 
agreed  to  meet  again  Monday  morning.  We  did  discuss  the  output  in 
general,  and  he  instructed  me  to  make  begin  formatting  the  rework 
data,  which  we  will  discuss  in  detail  on  Monday. 

Ken  and  I  spent  the  rest  of  the  day  in  the  parts  tracking  effort, 
including  the  formatting  of  this  information. 
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Ken  Premo  and  I  met  with  Danny  Gonzales  this  morning  to 
answer  questions  regarding  the  last  model  run.  We  discussed 
severa'  points  of  interest  to  Mr.  Gonzales.  After  our  discussion,  Mr. 
Gonzales’  only  request  was  that  we  input  the  Historical  Flowtime 
Hours  into  the  model  Parts  File,  which  will  then  be  printed  out  on 
subsequent  model  runs.  The  historical  hours  will  be  taken  from  the 
analysis  previously  performed  on  stamped  WCD  data.  This  data  is 
identical  to  that  which  was  inputted  as  mandatory  flowtimes  into 
the  ops  file  for  the  1st  model  run,  which  was  used  only  to  examine 
the  overall  flowtimes  of  the  various  backshop  items. 

The  second  part  of  todays  meeting  was  initiated  by  the  MDMSC 
personnel.  As  was  previously  mentioned,  the  3rd.  model  run,  which 
was  presented  in  the  first  validation  meeting,  did  not  contain 
rework  data.  This  was  due  to  the  fact  that  we  wish  to  see  the 
effect  on  the  GTE  process  both  before  and  after  the  use  of  rework 
data.  Since  Mr.  Gonzales  did  not  express  any  particular  reservations 
about  the  present  form  of  the  model  (3rd  cut),  we  are  ready  to 
proceed  to  the  next  logical  step,  which  is  the  inputting  of  the 
rework  data  into  the  model  ops  file.  We  presented  the  rework  data 
we  have  collected  in  its  raw  form  to  Mr.  Gonzales. 

The  data  actually  consists  of  two  individual  types.  The  first 
part  of  the  data  consists  of  estimates  of  the  amount  of  time 
dedicated  to  the  rework  of  rejected  items  at  the  final  assembly 
level.  The  ,GTEs  which  fail  final  test  are  returned  to  final  assembly 
for  rework  if  they  cannot  be  repaired  at  the  test  cell.  The  data  was 
obtained  from  estimates  provided  by  both  the  final  assembly 
technicians  and  their  first  line  supervisors.  This  data  is  what  ! 
would  consider  "soft”  data,  as  their  are  no  existing  historical 
documentation  to  substantiate  it.  This  data  does  have  the  singular 
advantage  of  being  the  only  estimate  of  this  particular  feature  of 
the  repair  process,  however.  MDMSC  site  personnel  would 

DDB  SECTION  CODE  _  DDB  PAGE  NO. _ 

3W 


ENGINEERING  NOTES 

EMPLOYEE  /  •  Pi O-nMjJ-J  DATE  -LOU^ _  PAGE  NO.  //H 

rcc  All _  •  '  subject  ^fnod-i.U _ 

recommend  that  data  pertaining  to  rework  be  collected  very 
concisely  at  all  stages  of  the  repair  cycle  in  future  endeavors.  As 
shop  personnel  tend  to  keep  logs  of  failed  items  (at  least  for 

individual  components,  see  attached  example),  the  collection  of  time 
spent  in  repair  of  rejected  items  would  not  appear  to  present 
significant  difficulties. 

The  second  part  of  the  rework  data  is,  in  my  opinion,  more 
important.  This  data  involves  the  amount  of  time  invested  in  both 
test  cell  utilization  and  actual  computer  run  time  for  rejected  GTEs. 
The  data  is  taken  from  a  database  which  is  automatically  maintained 
for  all  GTEs  being  placed  on  the  test  cells  (see  attached  example). 
This  data  is  more  "hard",  in  that  there  is  less  guess  work  or 

supposition  in  its  reporting  or  interpretation. 

Both  types  of  data  was  presented  to  Mr.  Gonzales.  We 

discussed  my  ideas  for  inputting  this  data,  and  the  form  I  suggest 
we  use.  Mr.  Gonzales  concurred,  and  I  will  proceed  with  the 
structuring  of  this  data. 

Several  of  the  calculations  and  much  of  the  formatting  of  the 
rework  data  was  performed  by  Mr.  Premo.  Further  questions 
referring  to  this  data  should  be  addressed  to  his  engineering  notes 
for  details. 
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I  spent  part  of  today  structuring  and  inputting  the  changes 
regarding  rework  data  into  the  model.  The  rework  data  is  similar  in 
form  for  both  the  -180  and  the  -397  engines,  but  the  integral  times 
are  different.  The  WCDs  used  to  create  the  rework  data  are  placed  in 
the  model  at  an  occurrence  factor  of  24%  each.  This  was  taken  from 
the  rejects  which  were  documented  in  the  automated  database 
previously  described.  This  failure  rate  is  of  an  overall  amount,  and 
is  in  keeping  with  our  analysis  of  previous  years  failure  rates  of 
complete  items.  For  more  information  on  this  subject,  please  refer 
to  Mr.  Premo’s  engineering  notes. 

The  final  form  of  the  reject  data  as  it  appears  in  the  model  ops 
file  is  as  follows: 
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OD  REWORK180 

RWK180  0000  IN  P 

1.00  MATPGB 

BS 

1C  24.00 

OD  REWORK180 

RWK180  0010  INSP  P 

1.00  MATPGB 

MP  BE09 

1C  0.72 

OD  REWORK180 

RWK180  0020  DIS  P 

1.00  MATPGB 

MP  BK10 

1C  2.72 

OD  REWORK180 

RWK180  0030  INSP  P 

1.00  MATPGB 

MP  BE09 

IN  21.08  2.86 

OD  REWORK180 

RWK180  0040  INST  S 

1.00  MATPGB 

MP  BK10 

1C  2.72 

EQ  F-25 

1C  2.72 

OD  REWORK180 

RWK180  0050  TEST  P 

1.00  MATPGB 

MP  BK10 

IT  2.72  5.44  6.80 

EQ  F-25 

IT  2.72  5.44  35.36 

OD  REWORK1 80 

RWK180  0060  DIS  P 

1.00  MATPGB. 

MP  BK10 

1C  2.72 

EQ  F-25 

1C  2.72 

OD  REWORK180 

RWK180  9999  TEST  P 

1.00  MATPGB 

BS 
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Scott  Vroman,  Ken  Premo,  and  I  met  with  Danny  Gonzales  this 
morning  to  discuss  the  latest  model  run.  Mr.  Gonzales  had  examined 
the  run  over  the  weekend,  and  had  */o  minor  errors  identified  in  the 
ops  files.  These  consisted  of  an  incorrect  RCC  designator  in  the 
first  backshop  operation  for  the  -397  Accessory  Case  Housing 
(incorrectly  identified  as  MATPSI  when  it  should  have  been  MATPNC), 
and  an  incorrect  entry  for  a  machining  operation  in  the  -180  Bearing 
Housing  (which  probably  resulted  from  a  cut  and  paste  error).  These 
were  notated,  and  will  be  corrected  immediately. 


The  only  other  point  of  discussion  concerned  the  relationship 
of  the  historical  flow  times  to  the  simulated  flow  times,  in  several 
cases  (see  model  output,  cut  4)  the  difference  was  greater  than  15%, 
which  is  a  rough  analysis  parameter  we  have  found  useful  in  past 
model  validations.  There  are  several  reasons  for  the  ob&jrved 
differences.  The  major  reason  for  the  difference  is  that  the  data 
inputs  which  were  used  for  historical  flow  times  are  those  which 
were  used  several  weeks  ago  in  constructing  the  first  model  run,  but 
the  integral  data  inputs  used  in  the  ops  files’  IN  TIME  blocks  were 
from  much  more  recent  historical  data  analysis.  This  data 
represents  a  much  larger  sample  of  the  population,  and  in  some 
cases  varies  significantly  from  the  original  data  inputs.  Another 
source  of  error  lies  in  the  fact  that  I  made  several  assumptions  in 
constructing  the  data  in  the  ops  file  based  on  the  fact  that  certain 
backshop  operations  exist  in  the  AUC  provided  WCD  operation 
sequence,  but  the  historical  data  which  we  analyzed  shows  the 
occurrence  of  the  operation  very  rarely.  The  present  ALC  paperwork 
is  of  a  newer  release  than  that  found  in  the  historical 
documentation,  and  some  differences  are  present  in  the  sequence  of 
operation  events.  In  several  cases,  I  inputted  operation  times  seen 
in  similar  backshop  processes  to  "fill  in  these  blanks".  This  in  itself 
could  have  introduced  some  variance.  Still,  it  is  the  results  of  the 
updated  data  inputs  to  .the  ops  files,  which  are  then  being  compared 
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to  the  outdated  input  data  in  the  historical  flow  report,  which 
causes  the  most  significant  differences. 


After  we  discussed  the  above  points  of  interest,  Mr.  Gonzales 
requested  that  i  make  a  detailed  analysis  of  the  historical  vs. 
simulated  flow  times,  with  explanation  for  each  case  of  variance. 
This  is  an  excellent  request,  and  I  will  begin  this  immediately  after 
making  my  parts  tracking  rounds  today. 
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Scott,  Ken,  and  I  discussed  various  considerations  for  the  GTE 
experimentation  efforts  which  we  are  trying  to  format  at  this  time. 
The  IPI  Experimentation  sheet,  which  follows,  was  provided  by  Mr. 
Gonzales.  We  agree  that  most  of  the  items  on  this  sheet  represent 
valid  experimentation  candidates.  The  only  one  we  would  have  real 
difficulty  is  item  #6,  which  entails  reducing  the  Sub/Final  assy, 
rejection  rate.  This  data,  in  a  format  that  could  be  manipulated  in 
such  a  matter,  is  not  in  the  model  as  such.  Rather,  we  decided  to 
model  rejects  at  the  GTE  end  item  level,  as  we  had  more  "hard"  data 
available  to  us  for  that  analysis  (as  previously  discussed  in  my  engr. 
notes).  The  only  data  which  we  have  concerning  rejects  at 
subassembly  or  final  assembly  is  an  informal  log  book  which  was 
provided  by  Mr.  Samora.  This  log  details  the  rejection  of  individual 
components  at  the  GTE  build-up  stations.  While  the  log  does  not 
provide  any  details  on  the  amount  of  labor  or  lost  hours  attributed  to 
these  defective  parts,  it  does  provide  the  historic  occurrence  of 
these  items'  rejection  rate.  I  would  suggest  that  we  delete  this 
item  from  our  list  of  possible  experimentation  candidates,  and 
analyze  the  log  data  in  detail  along  with  the  other  rejection  data 

which  we  are  including  in  our  engineering  assessment. 

% 

The  other  points  of  discussion  involved  the  relatively  high 
utilization  of  the  inspection  personnel  in  MATPSI.  These  personnel 
were  utilized  at  a  rate  of  72%  for  the  WG09s  and  53%  for  the  WGIOs. 
Please  note  on  the  attached  information  sheet  showing  the 
inductions  of  all  Gas  Turbine  Engines  over  the  past  three  years,  the 
-180  and  -397  engines  have  made  up  a  significant  part  of  the  GTE 
workload.  The  FY  90  data  indicates  that  these  two  engines  combined 
make  up  49%  of  the  entire  workload  for  this  year.  Also,  the  data 
used  in  constructing  the  model  was  taken  from  our  parts  tracking 
efforts,  and  is  considered  to  be  of  exceptionally  high  quality.  For 
these  reasons,  we  feel  that  the  reported  utilization  of  the 
inspection  personnel  is  reasonably  accurate  (personnel  assigned  to 
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starter  workloads  only  are  not  present  in  the  "total  manpower 
available"  entry  for  this  model). 


The  other  items  on  the  the  list  are  considered  excellent 
experimentation  candidates.  (Mr.  Gonzales  did  a  good  job 
constructing  this  list.  It  is  well  thought  out).  We  are  going  to 
discuss  the  actual  construction  of  our  experimental  array  with  Mr. 
Gardner  tomorrow  morning. 

Also  attached  is  the  results  of  the  GTE  model  ran  at  different 
seeds.  As  can  easily  be  seen,  the  model  is  very  robust  in  its 
response  to  these  different  seed  runs  (i.e.,  little  change). 
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IP I  EXPERIMENTATION 

1)  Reduce  WIP.  What  effect  would  a  reduction  in  WIP  cause  on 
throughput? 

a.  Accelerate  WIP  and  analyze  the  effect  on  production. 

b.  Increase  WIP  and  analyze  the  effect  on  production. 

'f-S' 

c.  For  Phil:  calculate  WIP(  $  amount) 

2)  Reduce  manpower  by  5,  10,  15,  and  20%. 

a.  What  adverse  effect  does  this  have  on  throughput? 

b.  What  adverse  effect  does  this  have  on  flowtime? 

3)  Simulate  Surge  Conditions. 

a.  Increase  GTE  demand  by  25,  50,  75,  100%. 

'V/i-v.  >b.  Increase  #  of  shifts  (  PSI  ,  PGB ,  PNC) 

4)  How  will  the  Short  Stack  tranfer  to  B329  effect  throughput? 

5)  Reduce  the  GTE  rejection  rate. 

a.  Reduce  GTE  rejection  rates  in  2%  increments  and  analyze 
the  effect  on  production. 

£)  Reduce  the  Sub/Final  assembly  rejection  rate. 

a.  Reduce  machine  shop  rejected  items  in  2%  increments  and 
analyze  its  effect  on  production. 

7)  GTE  Inductions. 

a.  Vary  the  GTE  induction  rate  :  -  constant  inductions 

-  once  a  month 

*  A  detailed  analysis  of  each  experimentation  run  and 
associated  savings  is  required. 
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F  Y  8,8 

F  T  8.9 

F  Y  9  0 

Total  ASSETS 

LABOR 

TOTAL. 

Total  ASSETS 

LABOR 

TOTAL 

Total  ASSETS 

LABOR 

TOTAL 

ASSETS 

INDUCTED 

STD  HR 

TIKE  HRS 

INDUCTED 

STD  HR 

TIKE  HRS 

INDUCTED 

STD  HR 

TIME  HRS 

T41M9 

36 

5 

180.00 

51 

5 

255.00 

16 

5 

80.00 

85-71 

99 

4.22 

417.78 

106 

4.22 

447.32 

41 

4.22 

173.02 

85-105 

27 

5.57 

150.39 

129 

5.57 

718.53 

34 

5.57 

139.38 

85- MOL 

125 

6.33 

791.25: 

207 

6.33 

1310.31 

103 

5.33 

551.99 

85-165 

22 

4.09 

89.98 

53 

4.09 

216.77 

7 

4.08 

28.63 

36-50 

-  45 

3 

360.00 

73 

3 

584.00 

56 

S 

448.00 

85-56 

20 

4.22 

84.40 

46 

4.22 

194.12 

32 

4.22 

135.04 

35-72 

98 

4.22 

413.56 

140 

4.22 

590.80 

140 

4.22 

590.80 

85-116 

4 

4.22 

16.88 

0 

4.22 

0.00 

7 

4.22 

29.54 

35-70 

70 

4.22 

295.40 

77  * 

4.22 

324.94 

39 

4.22 

164.58 

85-397 

148 

5.67 

839.16 

292 

5.67 

1655.64 

260 

5.67 

1474.20 

694.00 

3638.80 

1174.00 

6297.43 

735.00 

3955.18 

•  */!  = 

3fZ  * 

J  [ 

(0 C 

■ 

161926.6 

280235.635 

176450.51 

TOTAL  ASSETS 

LABOR 

TOTAL  ASSETS 

LABOR 

TOTAL  ASSETS 

LABOR 

ASSETS 

INDUCTED 

STD  HR 

TIKE  HRS 

INDUCTED 

STD  HR 

TIKE  HRS 

INDUCTED 

STD  HR 

TIME  HRS 

CPS  01 

6 

0 

6 

0 

6 

0 

CPS  02X 

366 

1.3 

475.8 

477 

1.3 

520.1 

62 

1.3 

80.6 

CPS  07 

9 

1.33 

52.42 

27 

1.38 

37.26 

16 

1.38 

22.08 

CPS  09 

188 

2.75 

517 

495 

2.75 

1361.25 

98 

2.75 

269.5 

CPS  11 

78 

2.18 

170.04 

212 

2.18 

462.16 

85 

2.18 

187.48 

CPS  12 

3 

4 

0 

100-87 

175 

2.93 

512.75 

147 

2.93 

430.711 

11 

2.93 

32.23 

100-89 

327 

1.9 

•  621.3 

434 

1.9 

824.6 

176 

1.9 

■  334.4 

100-97 

113 

2.52 

284.76 

310 

2.52 

781.2 

8 

2.52 

20.16 

100-97A 

■  30 

2.52 

75.6 

93 

2.52 

234.36 

116 

2.52 

292.32 

100-176 

12 

1.64 

19.68 

37 

1.64- 

■  60.68 

8 

1.64 

13.12 

100-138 

no 

1.19 

130.9 

286 

1.19 

340.34 

155 

1.19 

194.45 

100-176A 

20 

1.64 

32.8 

36 

1.64 

59.04 

4 

1.64 

6.56 

100-302 

50 

0 

88 

0 

15 

0 

100-325 

56 

2.08 

116.48 

107 

2.09 

222.56 

12 

2.08 

24.96 

100-421 

18 

1.44 

25.92 

140 

1.44 

201.6 

79 

1.44 

113.76 

100-422 

43 

2.31 

99.33 

220 

2.3i 

508.2 

0 

2.31 

0 

100-395 

115 

2.7 

310.5 

i-3 

2,7 

305.': 

2.7 

1719 

3405.28 

3232 

6449.16 

852 

1581.62 
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151534.96 

70382.09 
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GTE  VALIDATION  3  RUN  AVERAGE 


HISTORICAL 

SIMULATED 

% 

NUMBER 

NUMBER 

% 

ITEM  NAME 

FLOW  DAYS 

FLOW  DAYS 

DIFF 

OUTPUT 

INPUT 

DIFF 

1ST.STG.COMPR.DIFF 

40 

38 

-7 

73 

73 

0 

1ST.STG.INLETASSY. 

64 

63 

-1 

73 

73 

-1 

2ND.STG.COMPR.DIFF 

75 

76 

1 

77 

73 

-6 

2ND.STG.DIFF.ASSY 

135 

138 

2 

133 

134 

1 

2ND.STG.DIFF.HSG. 

86 

88 

2 

73 

73 

0 

2NDSTG.COMPR.HSG. 

95 

95 

0 

77 

73 

-6 

ACCESSORY  CASE 

18 

18 

2 

134 

134 

0 

BACKSHOP  180 

50 

52 

4 

73 

73 

0 

BACKSHOP  397 

30 

30 

2 

132 

134 

2 

BEARING  HSG. 

113 

116 

3 

78 

73 

-7 

COMB.  CHAMBER  LNG. 

29 

30 

4 

73 

73 

-1 

COMPRESSOR  INLET 

69 

67 

-3 

133 

134 

1 

GTE  -180 

0 

129 

76 

73 

-4 

GTE  -397 

0 

151 

131 

134 

2 

MATPS1 180  ONLY 

0 

31 

74 

73 

-1 

MATPSI 397  ONLY 

0 

32 

134 

134 

0 

TORUS  TURBINE 

41 

44 

6 

73 

73 

-1 

TURBINE  BRG.  HSG. 

104 

99 

-5 

133 

134 

1 

TURBINE  NOZZLE  180 

74 

71 

-4 

73 

73 

0 

TURBINE  NOZZLE  397 

79 

82 

3 

131 

134 

2 

• 

WHEEL&SHAFTASSY. 

67 

81 

17 

** 

73 

73 

0 

1,2  and  3  RUN  95  CONFIDENCE  INTERVAL 


1  Run 
Average 
74.63 

St  Dev 

39.30 

**  balancing  time  was  added  to  the  model 
that  what  not  included  in  historical  time 

2  Run 
Average 
73.01 

St  Dev 

38.21 

3  Run 
Average 
72.88 

St  Dev 

38.01 

Upnsr  Limit 

Mean 

Lower  Limit 

1  Run  95%  Cl 
90.69 
74.63 
58.56 

2  Run  95%  Cl 
84.05 
73.01 
61.97 

3  Run  95%  C.l. 

83.86 

72.88 

61.89 

U46 


GTE  VALIDATION  RUN  SUMMARY  -  SEED  1 
GTEVAL1.SPR 


ITEM  NAME 

FLOW  TIME 

ST  DEV 

NUM  OUT 

NUM  IN 

1ST.STG.COMPR.DIFF 

890.88 

485.78 

73 

72 

1  ST.STG.INLETASSY. 

1633.79 

956.09 

76 

72 

2N  D.STG.COM  PR.DI  FF 

2002.38 

1514.57 

78 

72 

2ND.STG.DIFF.ASSY 

3373.61 

1161.28 

135 

134 

2ND.STG.DIFF.HSG. 

2082.51 

1530.68 

71 

72 

2NDSTG.COMPR.HSG. 

2258.66 

1135.68 

75 

72 

ACCESSORY  CASE 

442.53 

208.2 

134 

134 

BACKSHOP  180 

1276.16 

446.45 

72 

72 

BACKSHOP  397 

723.27 

769.59 

130 

134 

BEARING  HSG. 

2865.57 

1350.47 

81 

72 

COMB.  CHAMBER  LNG. 

719.39 

194.91 

73 

72 

COMPRESSOR  INLET 

1749.34 

1078.82 

135 

134 

GTE -180 

3123.51 

682.5 

80 

73 

GTE -397 

3653.91 

395.72 

133 

134 

MATPS1 180  ONLY 

754.29 

149.37 

73 

72 

MATPSI 397  ONLY 

781.84 

157.29 

134 

134 

TORUS  TURBINE 

1078.7 

451.37 

74 

72 

TURBINE  BRG.  HSG. 

2619.12 

1968.7 

140 

134 

TURBINE  NOZZLE  180 

1743.47 

1292.59 

74 

72 

TURBINE  NOZZLE  397 

1841.59 

1889.67 

134 

134 

WHEEL&SHAFTASSY. 

1997.82 

825.18 

70 

72 

44! 


GTE  VALIDATION  RUN  SUMMARY  -  SEED  2 


GTEVAL2.SPR 


ITEM  NAME 

FLOW  TIME 

ST  DEV 

NUM  OUT 

NUM  IN 

1ST.STG.COMPR.DIFF 

902.85 

377.31 

73 

73 

1  ST.STG.INLETASSY. 

1484.59 

847.25 

72 

73 

2ND.STG.C0MPR.DIFF 

1602.87 

1245.19 

75 

73 

2ND.STG.DIFF.ASSY 

3320.18 

1494.12 

136 

134' 

2ND.STG.DIFF.HSG. 

1973.12 

1212.67 

72 

73 

2NDSTG.C0MPR.HSG. 

2424.61 

1262.79 

84 

73 

ACCESSORY  CASE 

450.97 

204.05 

134 

134 

BACKSHOP  180 

1303.6 

430.6 

72 

73 

BACKSHOP  397 

766.19 

708.75 

133 

134 

BEARING  HSG. 

2560.57 

1618.38 

73 

73 

COMB.  CHAMBER  LNG. 

706.65 

168.89 

72 

73 

COMPRESSOR  INLET 

1467.2 

951.61 

131 

134 

GTE -180 

2938.81 

516.1 

72 

73 

GTE  -397 

3663.35 

465.74 

135 

134 

MATPS1 180  ONLY 

749.68 

151.99 

72 

73 

MATPSI 397  ONLY 

742.08 

147.2 

134 

134 

TORUS  TURBINE 

974.95 . 

319.08 

72 

73 

TURBINE  BRG.  HSG. 

2401.27 

1926.81 

133 

134 

TURBINE  NOZZLE  180 

1667.97 

1260.2 

69 

73 

TURBINE  NOZZLE  397 

1916.06 

1839.44 

135 

134 

WHEEL&SHAFTASSY. 

1964.45 

790.96 

74 

73 

if  & 


GTE  VALIDATION  RUN  SUMMARY  -  SEED  3 
GTEVAL3.SPR 


ITEM  NAME 

FLOW  TIME 

ST  DEV 

NUM  OUT 

NUM  IN 

1ST.STG.COMPR.DIFF 

912.19 

444.51 

73 

73 

1  ST.STG.INLETASSY. 

1429.27 

812.19 

72 

73 

2ND.STG.COMPR.DIFF 

1851.15 

1260.46 

78 

73 

2ND.STG.DIFF.ASSY 

3263.11 

1206.28 

128 

134 

2ND.STG.DIFF.HSG. 

2255.9 

1591.77 

75 

73 

2NDSTG.COMPR.HSG. 

2157.27 

1135.17 

72 

73 

ACCESSORY  CASE 

416.2 

203.72 

134 

134 

BACKSHOP  180 

1189.18 

434.81 

75 

73 

BACKSHOP397 

704.04 

620.68 

132 

134 

BEARING  HSG. 

2943.39 

2137.77 

79 

73 

COMB-CHAMBER  LNG. 

730.46 

160.34 

75 

73 

COMPRESSOR  INLET 

1584.77 

1190.96 

132 

134' 

GTE -180 

3192.32 

522.34 

75 

73 

GTE -397 

3529.08 

345.08 

125 

134 

MATPS1 180  ONLY 

736.97 

144.91 

76 

73 

MATPSI 397  ONLY 

789.65 

152.26 

134 

134 

TORUS  TURBINE 

1100.19 

358.38 

74 

73 

TURBINE  BRG.  HSG. 

2100.99 

1531.92 

126 

134 

TURBINE  NOZZLE  180 

1704.35 

1132.01 

76 

73 

TURBINE  NOZZLE  397 

2111.01 

2062.86 

123 

134 

WHEEL&SHAFTASSY. 

1895.23 

852.35 

74 

73 
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We  turned  in  our  suggestions  regarding  experimentation  to  Mr. 
Gardner  yesterday  afternoon.  He  has  examined  the  data,  and  the 
following  are  his  suggestions  for  the  structuring  of  our 
experimentation  data  into  the  proper  Taguchi  format: 


Eaglor 

INNER  ARRAY 
Lg<34) 

Levels 

1 

Z 

2. 

1)  Manpower 

As  Is 

-10% 

-20% 

2)  Surge  (Workload) 

As  Is 

+50% 

+100% 

3)  Reject  Rate 

As  Is 

-10% 

-30% 

4)  WIP 

As  Is 

+10%* 

+30%* 

*  Indicates  percentage  increase  of  floating  stock. 


OUTER  ARRAY 
L4(23) 


Easloc 

Levels 

1 

Z 

D 

Short  Stack 

As  Is 

Transfer  to  Bid  329 

2) 

Inductions 

As  Is 

Once  a  month 

3) 

Interaction  1x2 

1 

2 

Nine  runs  x  four  runs  =  36  x  two  seeds  =  72  runs  total 
(excluding  confirmation  runs) 
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Wed 

13094A 


Item  Name 
GTE  -397 


ODGcdeCD 


K)p# 

5ooo 


Descr  Type 
IN  P 


Seq  #  Code  Resource 
3  2  f/lF 


Resource/Backshop  data: 

Parameters 


OF  ROC 
1.00  MATPGB 


Amount  Distr  First  Second  Third 
1  C  24.00 


Assembly/Disassembly  data 
Seq#  Code  Subcomponents  Name  Same? 


Ind  Seq# 

OCM  2  Comments 

THIS  IS  THE  OPERATION  WHERE  RECEIVING  AND  UNCRATING  OF  THE  GTE  IS  PERFORMED.  THE 
GTE  If.  THEN  SENT  TO  TEAR  DOWN. 


Wed  Item  Name 

13094A  GTE  -397  ODCCde  CD 


Op  #  Descr  Type 
0010  DIS  P 

Seo^  Code  Resource 
53  MF 


Resource/Backshop  data: 

Parameters 


OF  RX 
1 .00  MATPGB 


Amount  Distr  First  Seoond  Third 


1  C  24.00 


Assembly/Disassembly  data 


Seq#  Code  Subcomponents  Name  Same? 

1 0  0  2  DS  MATPSI 397  ONLY  N 

1003DS  BACKSHOP  397  N 

1 006  DS  2NQSTG.DIFFASSY  N 

1  007  DS  ACCESSORY  CASE  N 

1  008  DS  COMPRESSOR  INLET  N 

1  0  0  9  DS  TURBINE  NOZZLE  397  N 

1  0 1  0  DS  TURBINE  BRG.  HSG.  N 


Ind  Seq# 

OCM  3  Comments 

THIS  IS  THE  DISASSEMBLY  OF  THE  GTE  If  JTO  ITS  COMPONENT  PARTS.  MOST  PARTS  ARE  THEN 
ROUTED  TO  THE  MATPSI  CLEANING  AREA. 


44  % 


Wed 

13094A 


Item.  Name 
GTE  -397 


OGOocfe  CD 


Op  #  Descr  Type 

0020  KIT  P  Resource/Backshop  data: 

Parameters 

Seq#  Code  Resource  Amount  Distr  First  Second  Third 
34  MF  1  C  0.00 

Assembly/Disassembly  data 
Seq  #  Codb  Subcomponents  Name  Same  ? 


OF  RX 
1.00  MATPGB 


Ind  Seq# 

CCM  4  Comments 

THIS  OPN.  IS  PRESENTLY  HERE  AS  A  PLACE  HOLDER  IN  CASE  WE  WISH  TO  INCLUDE  KITTING 
OPERATIONS  IN  THIS  MODEL 


44? 


Wed 

13094A 


COCede  CD 


Item  Name 
GTE  -397 


Op  #  Descr  Type 
0040  TEST  P 

Seq  #  Code  Resource 
36  MF 


Resource/Backshop  data: 

Parameters 


OF  PCC 
1.00  MATPGB 


Amount  Distr  First  Second  Third 


1  C  24.00 


Assembly/Disassembly  data 
Seq#  Cab  Subcomponents  Name  Same? 


Ind  Seq# 

OCM  6  Comments 

THIS  RECORD  IS  MEANT  TO  REPRESENT  THE  FINAL  TEST  OPERATIONS.  THIS  WILL  REQUIRE 
MORE  DETAIL  IN  THE  FINAL  RUN  TO  SHOW  NOT  ONLY  MANPOWER  AND  EQUIPMENT 
UTILIZATION,  BUT  ALSO  THE  AFFECTS  OF  REJECTS. 


450 


Wed  Item  Name 

13094A  GTE  -397  ODGode  CD 


Op  #  Descr  Type 
9999  OUT  P 

Seq  #  Coda  Resource 
37MF 


Resource/Backshop  data: 

Parameters 


OF  ROC 
1.00  MATPGB 


Amount  Distr  First  Seoond  Third 


1  C  24.00 


Assembly/Disassembly  data 
Seq  #  Coda  Subcomponents  Name  Same  ? 


Ind  Seq# 

OCM  7  Comments 

THIS  IS  THE  OUTGOING  OPERATION. 


Hr5f 


Wed 

13094A 


ODCode  CD 


Op  # 
0010 


Descr  Type 
DIS  P 


Item  Name 
GTE  -397 

Resource/Backshop  data: 

Parameters 


Seq#  Code 

Resource  Amount  Distr 

First  Second 

33  MF 

1  C 

24.00 

Assembly/Disassembly  data 

Seq#  Code 

Subcomponents  Name 

Same? 

1002  DS 

MATPSI  397  ONLY 

N 

1 003  DS 

BACKSHOP  397 

N 

1006 DS 

2NDSTG.DIFFASSY 

N 

1  007  DS 

ACCESSORY  CASE 

N 

1 008  DS 

COMPRESSOR  INLET 

N 

1 009  DS 

TURBINE  NOZZLE  397 

N 

1 01  0  DS 

TURBINE  BRG.HSG. 

N 

Third 


Ind  Seq# 

OCM  3  Comments 

THIS  IS  THE  DISASSEMBLY  OF  THE  GTE  INTO  ITS  COMPONENT  PARTS. 
ROUTED  TO  THE  MATPSI  CLEANING  AREA. 


OF  ROC 
1.00  MATPGB 


MOST  PARTS  ARE  THEN 


459 


Wed  Item  Name 

13095A  GTE -180  OOCofe  CD 

Op  #  Descr  Type 

0000  IN  P 

Seq  #  Oocfe  Resource 
38  MF 

Assembly/Disassembly  data 
Seq  #  Cafe  Subcomponents  Name  Same  ? 


Ind  Seq# 

OCM  8  Comments 

THIS  IS  THE  OPERATION  WHERE  RECEIVING  AND  UNCRATING  OF  THE  GTES  IS  PERFORMED.  THE 
GTE  IS  THEN  SENT  TO  TEAR  DOWN. 


Resource/Backshop  data: 

Parameters 

Amount  Distr  First  Second  Third 
1  C  24.00 


OF  ROC 
1.00  MATPGB 


453 


Wed  Item  Name 

13095A  GTE  -180  OOGxfe  CD 

Op  #  Descr  Type 

00^  DIS  P 

Seq  #  Cafe  Resource 
39  MF 

Assembly/Disassembly  data 
Seq#  Code  Subcomponents  Name  Same? 


1011  DS 

MATPS1 180  ONLY 

N 

1012DS 

BACKSHOP 180 

N 

1  01 3  DS 

COMB.  CHAMBER  LNG. 

N 

1  01 4  DS 

TORUS  TURBINE 

N 

1  015  DS 

’  1ST.STG.INLETASSY." 

N 

1  01  6  DS 

2NDSTG.COMPR.HSG. 

N 

1 01 7  DS 

WHEEL&SHAFTASSY. 

N 

1 01 8  DS 

2ND.STG.DIFF.HSG. 

N 

1  01 9  DS 

TURBINE  NOZZLE  180 

N 

1  020  DS 

1ST.STG.COMPR.DIFF 

N 

1021  DS 

2ND.STG.COMPR.DiFF 

N 

1 022  DS 

BEARING  HSG. 

N 

Resource/Backshop  data:  ^ 

Parameters  1-00  MATPGB 

Amount  Distr  First  Second  Third 
1  C  24.00 


Ind  Seq# 

OCM  9  Comments 

THIS  IS  THE  DISASSEMBLY  OF  THE  GTE  INTO  ITS  COMPONENT  PARTS.  ALL  PARTS  ARE  THEN 
ROUTED  TO  THE  MATPSI  CLEANING  AREA. 


45  i 


Wed  Item  Name 

13095A  GTE  -180  ODCCde  CD 


Op  #  Descr  ‘  Type 
0020  KIT  P 

Seq  #  Code  Resource 
4  0MF 


Resource/Backshop  data: 

Parameters 


OF  RX. 
1.00  MATPGB 


Amount  Distr  First  Seoond  Third 


1  C  0.00 


Assembly/Disassembly  data 
Seq#  Codb  Subcomponents  Name  Same? 


Ind  Seq# 

OCM  1  0  Comments 

THIS  OPN.  IS  PRESENTLY  HERE  AS  A  PLACE  HOLDER  IN  CASE  WE  WISH  TO  INCLUDE  KITTING 
OPERATIONS  IN  THIS  MODEL 


455 


Wed 

13095A 


ODGode  CD 


Item  Name 
GTE  -180 


Op#  Descr  Type 
0030  ASSY  P 

Seq#  Code  Resource 
42  MF 


Resource/Backshop  data: 

Parameters 


OF  ROC 
1 .00  MATPGB 


Amount  Distr  First  Second  Third 


1  C  24.00 


Assembly/Disassembly  data 


Seq  #  Cafe  Subcomponents  Name  Same  ? 

1032  AS  MATPS1 180  ONLY  N 

1033  AS  BACKSHOP 180  N 

1 0  3  4  AS  COMB.  CHAMBER  LNG.  N 

1035  AS  TORUS  TURBINE  N 

1036  AS  1ST.STG.INLETASSY.  .  -  N 

1037  AS  2NDSTG.COMPR.HSG.  N 

1 038  DS  WHEEL&SHAFTASSY.  N 

1039  AS  2ND.STG.DIFF.HSG.  N 

1 0  4  0  AS  TURBINE  NOZZLE  1 80  N 

1041  AS  1ST.STG.COMPR.DIFF  N 

1042  AS  2nd.stg;compr.diff  N 

1043  AS  BEARING  HSG.  N 


Ind  Seq# 

CCM  1 1  Comments 

THIS  OPEATION  IS  MEANT  TO  REPRESENT  THE  FINAL  ASSEMBLY  OPERATIONS.  IT  IS  ASSUMED 
HERE  THAT  ALL  ITEMS  HAVE  BEEN  OBTAINED  FROM  SUPPLY  AND/OR  KITTING. 


456 


Wod 

13095A 


Item  Name 
GTE  -180 


COCOfe  CD 


Op  #  Descr  Type 

„  Resource/Backshop  data: 

0040  TEST  P  K  - 

Parameters 

Seq#  Code  Resource  Amount  Distr  First  Second  Third 
43  MF  1  C  24.00 


OF  ROC 
i.OO  MATPGB 


Assembiy/Disassembiy  data 
Seq  #  Code  Subcomponents  Name  Same  ? 


Ind  Seq# 

OCM  1  2  Comments 

THIS  RECORD  IS  MEANT  TO  REPRESENT  THE  FINAL  TEST  OPERATIONS.  THIS  WILL  REQUIRE 
MORE  DETAIL  IN  THE  FINAL  RUN  TO  SHOW  NOT  ONLY  MANPOWER  AND  EQUIPMENT 
UTIUZATION,  BUT  ALSO  THE  AFFECTS  OF  REJECTS. 


457 


Wed  Item  Name 

13095A  GTE -397  ODCode  CD 


Op  #  Descr  Type 
9999  OUT  P 

Seq  #  Cafe  Resource 
44  MF 


Resource/Backshop  data: 

Parameters 


OF  FGC 
1 .00  MATPGB 


Amount  Distr  First  Second  Third 


1  C  24.00 


Assembly/Disassembly  data 
Seq  #  Coda  Subcomponents  Name  Same  ? 


ind  Seq# 

COM  1  3  Comments 
THIS  IS  THE  OUTGOING  OPERATION. 


45  $ 


3 

■» 


M 


pi 


4 


PartName 
GTE  -180 


ALC 

SA  RCC 

MATPGB 

Quarterly  Inductions 

Inv 

Part  type 

1 

2  3  4 

Mistr 

1  8 

30  21  4 

Standard  Hours  Expected  Hours 
936 

Aircraft 


Envelope  units 

1  Historical  Data  help  *> 

Mean  Std  Dev  #  of  Obs  Log  Mean  Log  St  Dev 


Part  Flag 

80/20  Weight  Max  WIP 

Ind  Seq#  Comments 

OCM  8 

Ind 

Seq#  WCD  Name 

Occurrence 

Factor 

THIS  IS  FOR  THE  FIRST  MODEL  RUN 
ONLY. 

WCD[s] 

WCD 

9  13095A- 

1.000 

45? 


ALC  SA 


RCC  MATPGB 


PartName  Inv 

MATPSI 180  ONLY 

Standard  Hours  Expected  Hours 
Aircraft 


Quarterly  Inductions 

Part  type  12  3  4 

Mistr 

Envelope  units 

1  Historical  Data  help  -> 

Mean  StdDev  #ofObs  Log  Mean  Log  St  Dev 


Part  Rag  '  80/20  Weight  Max  WIP 
S 

Occurrence 

Ind  Seq#  WCDName  Factor 
WCD[s]  WCD  20  CLEAN  1.000 

mo  32  INSPECT  1.000 


tnd  Seq#  Comments 
OCM  18 

-180  PARTS  FOR  MATPSI  ONLY, 
RRST  RUN  ONLY. 


460 


ALC  SA 


RCC  MATPGB 


Part’ tame 
BACKSHOP  180 


Inv 


Standard  Hours  Expected  Hours 


Aircraft 


Quarterly  Inductions 

Part  type,  12  3  4 

Mistr 

Envelope  units 

1  Historical  Data  help  -> 

Mean  Sul  Dev  #  of  Obs  Log  Mean  Log  St  Dev 


Part  Flag  80/20  Weight  Mcx  WIP  ind  Seqfr  Comments 

s  OCM  1 9 

Occurrence  -iso  NON-CRITICAL  BACKSHOP 
Ind  Seqf?  WCDName  Factor  PARTS,  1ST  RUN  ONLY 

WCD[s]  W"D  21  BBBBBB  1.000 


Sf-6/ 


ALC  SA 


RCC  MATPGB 


PartName  Inv 

COMB.  CHAMBERING. 

Standard  Hours  Expected  Hours 

Aircraft 


Part  type 

Mistr 

Quarterly  Inductions 
12  3  4 

Envelope  units 

1 

Historical  Data  help  _> 

Mean  Std  Dev 

#ofObs  Log  Mean  Log  St  Dev 

»art  Flag  80/20  Weight  Max  WIP 
S 

Occurrence 

Ind  Seq#  WCDName  Factor 

WCD[s]  WCD  2  2  BBBBBG  1.000 


Ind  Seq#  Comments 
CCM  20 
-180  CRITICAL  PART 


RCC  MATPGB 


ALG  SA 


PartName  Inv  Part  type 

TORUS  TURBINE  Mistr 

Standard  Hours  Expected  Hours  Envelope  units 

1 

Aircraft  Mean  Std  Dev 


Quarterly  Inductions 
1  2  3  4 


Historical  Data  help  -> 

#  of  Obs  Log  Mean  Log  St  Dev 


Part  Flag  80/20  Weight  Max  WIP 
S 

Occurrence 

Ind  Seq#  WCDName  Factor 

WCD[s]  WCD  23  BBBBBD-  -  1.000 


Ind  Seq#  Comments 
OCM  21 
-180  CRITICAL  PART 


4^3 


ALC  SA 


PartName  Inv 

1  ST.STG.INLETASSY. 

Standard  Hours  Expected  Hours 

Aircraft 


RCC  MATPGB 


Part  type 
Mistr 

Envelope  units 
1 

Mean  Std  Dev 


Quarterly  Inductions 
1  2  3 


4 


Historical  Data  help  -> 

#  of  Obs  Dog  Mean  Log  St  Dev 


Part  Rag  80/20  Weight  Max  WIP 
S 

Ind  Seq#  WCDName 
WCD[s]  WGD  -  24  BBBBBE 


Ind  Seq#  Comments 
CCM  22 

Occurrence  .i80  CRITICAL  PART 
Factor 

■  1.000 


PartName 

2NDSTG.C0WPR.HSG. 


ALG  SA  RCC  MATPGB 

Inv  Part  type  ^ 

Mistr 


Quarterly  Inductions 

2  3  4 


Standard  Hours  Expected  Hours  Envelope  units 

1 


Aircraft 


1  Historical  Data  help  -> 

Mean  StdDev  #ofObs  Log  Mean  Log  St  Dev 


Part  Rag  80/20  Weight  Max  WIP  ind  Seq#  Comments 

S  OCM  23 

M  Occurrence  .18o  CRITICAL  PART  ONLY 

Ind  Seq#  WCDName  Factor 

WCD[s]  WCD  2-5  BBBBBF  .  1.000  _ 


4*45 


ALC  SA 


RCC  MATPGB 


PartName 

WHEEL&SHAFTASSY. 


Inv 


Part  type 
Mistr 


Standard  Hours  Expected  Hours  Envelope  units 

1 


Aircraft 


Mean  Std  Dev 


Quarterly  Inductions 

2  3  4 


Historical  Data  help  -> 

#  of  Obs  Log  Mean  Log  St  Dev 


Part  Flag  80/20  Weight  Max  WIP 
S 

Occurrence 

Ind  Seq#  WCDName  Factoi- 

WCD[sJ  WCD  2  6  BBBBBH-  -  1.000- 


Ind  Seq#  Comments 
CCM  24 
-180  CRITICAL  PART 


ALC 

PartName  Inv 

2ND.STG.DIFF.HSG. 

Standard  Hours  Expected  Hours 


Aircraft 


SA  RCC  MATPGB 


Part  type 

Mistr 

1 

Quarterly  Inductions 
2  3 

Envelope  units 

Historical  Data 


help  -> 


Mean 


Std  Dev  #  of  Obs  bog  Mean  Log  St  Dev 


Part  Flag  80/20  Weight  Max  WIP 
S 

Occurrence 

Ind  Seq#  WCDName  Factor 

WCD[s]  WCD  -  27  BBBBBI- -  1.000 


Ind  Seq#  Comments 
OCM  25 
-180  CRITICAL  PART 


4(>/7 


ALC  SA 


RCC  MATPGB 


PartName  Inv 

Part  type 

Quarterly  Inductions 

1  2  3  4 

TURBINE  NOZZLE  180 

Mistr 

Standard  Hours  Expected  Hours 

Envelope  units 

1 

Historical  Data  help  •> 

Aircraft 

Mean  Std  Dev 

#  of  Obs.  Log  Mean  Log  St  Dev 

Part  Flag  80/20  Weight  Max  WIP 
S 

Occurrence 

Ind  Seq#  WCDName  Factor 

WCD[s]  WCD-  ••  28  BBBBBJ  -  -  1.000 


Ind  Seq#  Comments 
OCM  26 
-180  CRITICAL  PART 


ALC  SA  RCC  MATPGB 

Quarterly  Inductions 

PartName  Inv  Part  type  12  3  4 

1ST.STG.COMPR.D1FF  Mistr 

Standard  Hcurs  Expected  Hours  Envelope  units 

1  Historical  Data  h elP  _> 

Aircraft  Mean  Std  Dev  tf  of  Obs  Log  Mean  Log  St  Dev 

Part  Flag  80/20  Weight  Max  WIP  Ind  Seq#  Comments 

S  OCM  27 

Occurrence  _180  CRITICAL  PART 

Ind  Seq#  WCDName  Factor 

WCD[s]  -WCD  -  2  9  BBBBBK .  1 .000  .  ..  . 


ALC  SA 


RCC  MATPGB 


PartName  Inv 

2ND.STG.C0MPR.DIFF 

Standard  Hours  Expected  Hours 

Aircraft 


Part  type 

Mistr 

Quarterly  Inductions 
12  3  4 

Envelope  units 

1 

Historical  Data  help  -> 

Mean  Std  Dev 

#  of  Obs  Log  Mean  Log  St  Dev 

Part  Flag  80/20  Weight  Max  WIP 
S 

Occurrence 

Ind  Seq#  WCDName  Factor 

WCD[s]  WCD  3  0  BBBBBL  1.000 


Ind  Seq#  Comments 
0CM  28 
-180  CRITICAL  PART 


H-70 


ALC  SA  RCC  MATPGB 


PartName 

Inv 

Part  type 

1 

Quarterly  Inductions 
2  3 

BEARING  HSG. 

Standard  Hours 

Expected  Hours 

Mistr 

Envelope  units 

4 


Aircraft 


^  Historical  Data  help  -> 

Mean  StdDev  #ofObs  Log  Mean  Log  St  Dev 


Part  Flag  80/20  Weight  Max  WIP 
S 

Occurrence 

ind  Seq#  WCDName  Factor 

WCD[s].  WCD  3.1  BBBBBL.  1.000 


Ind  Seq#  Comments 
0CM  29 
-180  CRITICAL  PART 


V-7/ 


Wed 

CLEAN 


Item  Name 
MATPS1 180  ONLY 


ODOode  CD 


Op  #  Descr  Type 
0000  IN  P 

Seq  #  Cods  Resource 
47MF 


Resource/Backshop  data: 

Parameters 


OF  RX 
1.00  MATPSI 


Amount  Distr  First  Second  Third 


1  C  24.00 


Assembly/Disassembly  data 
Seq#  Cocfe  Subcomponents  Name  Same? 


Ind  Seq# 

OCM  1  6  Comments 
THIS  IS  FOR  TIME  IN  TO  AREA  ONLY-. 


*79- 


Wed 

CLEAN 


Item  Name 
MATPS1 180  ONLY 


CDCrife  CD 


Op# 

0010 

Descr 

BS 

Type 

P 

Resource/Backshop  data: 

Parameters 

OF  FCC 

1.00  MAEPNC 

Seq# 

Code 

Resource 

Amount  Distr  First  Second 

Third 

48MF 

1  N  96.00  72 

Assembly/Disassembly  data 

Seq# 

Cafe 

Subcomponents  Name  Same  ? 

tnd  Seq# 

CCM  1  7  Comments 

THIS  REPRESENTS  THE  TIME  THE  PARTS  DWELL  IN  MAEPNC  CLEANING.  THIS  DATA  IS  TAKEN 
FROM  WORK  SAMPLING  DATA. 


473 


Wed 

Item  Name 

CLEAN 

MATPS1 180  ONLY 

CDGocfe  CD 

Op# 

0020 

Descr 

ON 

Type 

P 

Resource/Backshop  data: 

Parameters 

0"  FCC 

1.00  MATPSI 

Seq# 

Cocfe 

Resource 

Amount  Distr  First  Second 

Third 

49  MF 

1  C  0.50 

Assembly/Disassembly  data 
Seq  It  Code  Subcomponents  Name  Same  ? 


Ind  Seq# 

CCM  1  8  Comments 

THIS  COVERS  HAND  CLEANING  AND  BLASTING  OF  PARTS.  THIS  OPN  SHOULD  BE  DETAILED  MORE 
FULLY  IN  SUBSEQUENT  RUNS. 


4  74 


ALC  SA 


RCC  MATPGB 


PartName  Inv 

GTE  -397 

Standard  Hours  Expected  Hours 
960 

Aircraft 


Quarterly  Inductions 

Part  type  12  3  4 

Mistr  46  46  42  0 

Envelope  units 

1  Historical  Data  help  -> 

Mean  Std  Dev  #  of  Obs  Log  Mean  Log  St  Dev 


Part  Flag  80/20  Weight  Max  WIP 

Occurrence 

Ind  Seq#  WCDName  Factor 


Ind  Seq#  Comments 
CCM  7 

FOR  FIRST  MODEL  RUN  ONLY 


WCD[s]  WCD  8‘1 3094 A 


1.000 


ALC  SA  RCC'  MATPGB 

Quarterly  Inductions 


PartName  Inv 

Part  type  4  2  3 

4 

MATPSI  397  ONLY 

Mistr 

Standard  Hours  Expected  Hours 

Envelope  units 

1  Historical  Data 

help  -> 

Aircraft 

Mean  StdDev  #ofObs  Log  Mean 

Log  St  Dev 

Part  Flag 

80/20  Weight  Max  WIP 

Ind  Seq#  Comments 

S 

Ind 

Seq#  WCD  Name 

Occurrence 

Factor 

OCM  9 

-397  PARTS  WORKED  IN  MATPSI 
ONLv,  FOR  1ST  MODEL  RUN. 

WCD[s] 

WCD 

1  0  CLEAN 

1.000 

WCD 


1  1  INSPECT 


1 .000 


ALC  SA 


RCC  MATPGB 

Quarterly  Inductions 

PartName-  Inv  Part  type  -j  2  3  4 

BACKSTOP  397  Mistr 

Standard;Hours  Expected  Hours  Envelope  units 

^  Historical  Data  -> 

Aircraft  ^  Mean  StdDev  #of  Obs  Log  Mean  Log  St  Dev 


Part-  Flag-  80/20  Weight  Max  WIP 
S 

Occurrence 

Inc?  Seq#  WCDName  Factor 

WOOES’]  WCD  1  2  BS397  -*.000 


Ind  Seq#  Comments 
CCM  1 0 

NON-CRITICAL  BAGKSHOP  PARTS 
FOR  1ST  RUN  ONLY. 


47  S 


ALC  SA 


RCC  MATPGB 


PartName 

2ND.STG.DIFRASSY 


Inv 


Part  type 
Mistr 


Quarterly  Inductions 
2  3 


Standard  Hours  Expected  Hours  Envelope  units 

1 


Aircraft 


Mean 


Std  Dev 


Historical  Data  help  -> 

#  of  Obs  bog  Mean  Log  St  Dev 


Part  Flag 

80/20  Weight  Max  WIP 

S 

Occurrence 

Ind 

Seq#  WCD  Name 

Factor 

WCD[s] 

WCD 

34  DDDDDD 

1 .000 

Ind  Seq#  Comments 
OGM  31 

-397  CRITICAL  PART  (SHORT 
STACK) 


477 


ALC  SA 


RCC  MATPGB 


PartName  •  Inv 

ACCESSORYCASE 

Standard  Hours  Expected  Hours 

Aircraft 


Part  type 
Mistr 

Envelope  units 
1 

Mean  Std  Dev 


Quarterly  Inductions 
12  3  4 


Historical  Data  help  -> 

#  of  Obs  Dog  Mean  Log  St  Dev 


Part  Flag  80/20  Weight  Max  WIP 
S 

Occurrence 

Ind  Seq#  WCDName  Factor 


Ind  Seq#  Comments 
OCM  1 4 
-397  CRITICAL  PART 


WCD[s]  WCD  1  6  AAAAAD  1.000 


4  20 


ALC  SA  RCC  MAtPGB 

Quarterly  Inductions 

PartName  Inv  Part  type  12  3  4 

COMPRESSOR  INLET  Mistr 

Standard  Hours  Expected  Hours  Envelope  units 

1  Historical  Data  help  -> 

Aircraft  Mean  Std  Dev  it  of  Obs  Log  Mean  Log  St  Dev. 


Part  Flag  80/20  Weight  Max  WIP 
S 

Occurrence 

Ind  Seq#  WCDName  Factor 

WCDJs]  WCD  17AAAAAE  1.000 


Ind  Seq#  Comments 
OCM  15 
-397  CRITICAL  PART 


-»  / 


Part  Flag  80/20  Weight  Max  WIP 
S 

Occurrence 

Ind  Seq#  WCDName  Factor 


Ind  Seq#  Comments 
OCM  1 6 
-397  CRITICAL  PART 


WCD[s]  WCD  18  PfiAAAG  1.000 


'  ALC  SA  RCC  MATPGB 

'Quarterly  Inductions 

PartName  lnv  Part  type  1  2  3  4 

TURBINE  BRG.HSG.  Mistr 


Standard  Hours  Expected  Hours 

Aircraft 


Envelope  units 

1  Historical  Data 

Mean  SfdDev  #ofObs  Log  Mean 


help  -> 
Log  St  Dev 


Part  Flag  80/20  Weight  Max  WIP 
S 

Ind  Seq#  WCD  Name 
WCD[s]  WCD  33  XXXXXX 


Ind  Seq#  Comments 
OCM  30 

Occurrence  _397  CRITICAL  PART 
Factor- 

1.000 


4S3 


Wed 

INSPECT 


Item  Name 
MATPSI  ONLY 


ODCode  CD 


* 

A  t 


P# 

0000 


Descr 

IN 


Seq#  Code 
61MF 


Seq  #  Code 


Type 
P 

Resource 


Resource/Backshop  data: 

Parameters 

Amount  Distr  First  Second  Third 
1  C  24.00 


OF 

1.00 


Assembly/Disassembly  data 
Subcomponents  Name  Same  ? 


Ind  Seq# 

Comments 


4- 


R X 

MATPSI 


Wed  Item  Name 

INSPECT  MATPSI  ONLY  COCocfe  CD 


Op  #  Descr  Type 
0001  INSP  P 

Seq  #  Code  Resource 
S2MF 


Resource/Backshop  data: 

Parameters 

Amount  Distr  First  Second-  Third 
1  N  0.50  0.25 


Assembly/Disassembly  data 
Seq  #  Cocfe  Subcomponents  Name  Same  ? 


Ind  Seq# 

Comments 


FCC 

MATPSI 


/Ag’S 


Wed 

INSPECT 


Item  Name 
MATPSI  ONLY 


OOOode  CD 


Op  #  Descr  Type 
9999  OUT  P 

Seq  #  Code  Resource 
63  MF 


Resource/Backshop  data: 

Parameters 

Amount  Distr  First  Second  Third 
1  N  2.00  1 


Assembly/Disassembiy  data 
Seq#  Code  Subcomponents  Name  Same? 


Ind  Seq# 

Comments 


FCC 

00  MATPSI 


Item  Name 
BACKSHOP  397 


COCode  CD 


Wed 

BS^97 


Op  #  Descr  Type 
0001  FFCC  P 

Seq  #  Gocfe  Resource 
4  6  MF 


Resource/Backshop  data: 

Parameters 


OF  RX 
1.00  MATALL 


Amount  Dlstr  First  Second  Third 


1  E  30.00 


Assembly/Disassembly  data 
Seq#  Gocfe  Subcomponents  Name  Same? 


Ind  Seq# 

OCM  1  5  Comments 

THIS  OPS  FILE  REPRESENTS  ALL  NON-CRITICAL  -397  PARTS  WHICH  TRAVEL  TO  A  BACKSHOP. 
REFER  TO  THE  -397  HISTOGRAM  FOR  THE  DISTRIBUTION.  AND  THE  AVERAGE  (WHICH  WA S 
TAKEN  FROM  THE  FREQUENCYOF  OCCURRENCE). 


Wed  Item  Name 

TA813F  2ND.STG.DIFF.ASSY 


Op  #  Descr  Type 
0001  -FROC  P 

Seq  #  Cede  Resource 
64  MF 


Resource/Backshop  data: 

Parameters 

Amount  Distr  First  Second 
1  E  3792.00 


ODGode  CD 


OF 

1.00 

Third 


Assembly/Disassembly  data 
Seq  #  Cocfe  Subcomponents  Name  Same  ? 


Ind  Seq# 


FCC 

MATALL 


Comments 


Wed  Item  Name 

TA537F  ACCESSORY  CASE  ODGocte  CD 


Op#  Descr  Type 
0001  FROC  P 

Seq  #  Ccxte  Resource 
65  MF 


Resource/Backshop  data: 

Parameters 

Amount  Distr  First  Second  Third 
1  E  25.00 


Assembly/Disassembly  data 
Seq  #  Cocfe  Subcomponents  Name  Same  ? 


Ind  Seq# 


ROC 

MATALL 


Comments 


Wed  Item  Name 

TG816F  COMPRESSOR  INLET  OOGode  CD 


-Op  #  Descr  Type 
0001  PROC  P 

Seq  #  Code  Resource 
6  6MF 


Resource/Backshop  data: 

Parameters 

Amount  Distr  First  Second  Third 
1  E  2088.00 


Assembly/Disassembly  data 
Seq  #  Code  Subcomponents  Name  Same  •? 


Ind  Seq# 

Comments 


ROC 

MATALL 


4  Jo 


Wed  Item  Name 

TA841 F  TURBINE  NOZZLE  397  OQCocfe  CD 


Op  #  Descr  Type 
0001  PROC  P 

Seq  #  Code  Resource 
6  7  MF 


Resource/Backshop  data: 

Parameters 

Amount  Distr  First  Second  Third 
1  E  1008.00 


Assembly/Disassembly  data 
Seq  #  Codb  Subcomponents  Name  Same  ? 


Ind  Seq# 

Comments 


ROC 

MATALL 


+  9/ 


Wed 

TG847F 


Item  Name 
TURBINE  BRG.  HSG. 


ODOode  CD 


Op  #  Descr  Type 
0001  PROC  P 

Seq  #  Code  Resource 
6  8  MF 


Resource/Backshop  data: 

Parameters 


OF  FCC 
1.00  MATALL 


Amount  Distr  First  Second  Third 


1  E  2376.00 


Assembiy/Disassembly  data 
Seq  #  Code  Subcomponents  Name  Same  ? 


Ind  Seq# 

Comments 


4-9Z 


Item  Name 
BACKSHOP 180 


OOGode  CD 


Wed 
BS180 

Op  #  Descr  Type 
0001  PROC  P 

Seq  #  Code  Resource 
4  5  MF 

Assembly/Disassembly  data 
Seq  #  Code  Subcomponents  Name  Same  ? 


Ind  Seq# 

OCM  1'4  Comments 

THIS  REFERS  TO  ALL  -1 80  PARTS  WHICH  TRAVEL  TO  BACKSHOPS.  SEE  THE  -1 80  FLOWDAY 
HISTOGRAM  TO  GET  AN  IDEA  OF  THE  DISTRIBUTION,  AND  THE  MIN, MODE, MAX  VALUES. 


Resource/Backshop  data: 

Parameters 
Amount  Distr  First  Second  Third 
1  T  10.00  50  100 


OF  RX 
1.00  MATALL 


493 


Wed  Item  Name 

TG624D  1ST.STG.C0MPR.DIFF  ODOxte  CD 


Op  #  Descr  Type 
0001  FROC  P 

Seq  #  Code  Resource 
5  8  MF 


Resource/Backshop  data: 

Parameters 

Amount  Distr  First  Second  Third 
1  E  40.00 


Assembly/Disassembly  data 
Seq  #  Code  Subcomponents  Name  Same  ? 


Ind  Seq# 

Comments 


V 94 


RX 

MATALL 


Wed 

TG623D 


Item  Name 
1ST.STG.INLETASSY. 


ODCccfe  CD  - 


Op  #  Descr  Type 

0001  FROG  P  Resource/Backshop  data: 

Parameters 

Seq  #  Ccxfe  Resource  Amount  Distr  First  Seoond  Third 
53  MF  1  E  46.00 


OF  FDC 
1.00  MATALL 


Assembly/Disassembly  data 
Seq  #  Code  Subcomponents  Name  Same  ? 


Ind  Seq# 


Comments 


*95 


Wed  Item  Name 

TG629D  2ND.STG.C0MPR.DIFF  OOOxte  CD 


0001 


Descr  Type 
FROC  P 


Seq  #  Gocfe  Resource 
5  9  EQ 


Resource/Backshop  data: 

Parameters 

Amount  Distr  First  Second  Third 
1  E  2328.00 


Assembly/Disassembly  data 
Seq  #  Code  Subcomponents  Name  Same  ? 


Ind  Seq# 

Comments 


RX 

MATALL 


H-?* 


Wed  Item  Name 

TG628D  2ND.STG.DIFF.HSG.  OOGode  CD 


Op  #  Descr  Type 
0001  PHOC  P 

Seq  #  Code  Resource 
5  6  MF 


Resource/Backshop  data: 

Parameters 

Amount  Distr  First  Second  Third 
1  E  1584.00 


Assembly/Disassembly  data 
Seq  #  Cocfe  Subcomponents  Name  Same  ? 


Ind  Seq# 

Comments 


RX 

MATALL 


Wed  Item  Name 

TG622D  2NDSTG.C0MPR.HSG.  ODCode  CD 


Op  #  Descr  Type 
0001  PROC  P 

Seq  #  Oocfe  Resource 
54  MF 


Resource/Backshop  data: 

Parameters 


OF  RX 
1.00  MATALL 


Amount  Distr  First  Seoond  Third 


1  E  87.00 


Assembly/Disassembly  data 
Seq  #  Code  Subcomponents  Name  Same  ? 


Ind  Seq# 

Comments 


Wed 

TG631D 


Item  Name 
BEARING  HSG. 


ODCocfe  CD 


Gp  #  Descr  Type 
000 i  PRCC  P 

Seq  #  Cocfe  Resource 
6  0  MF 


Resource/Backshop  data: 

Parameters 

Amount  Distr  First  Second  Third 
1  T  744.00  6000  15816 


Assembly/Disassembly  data 
Seq#  Cocfe  Subcomponents  Name  Same? 


Ind  Seq# 

Comments 


FOG 

MATALL 


Wed  Item  Name 

TG611D  COMB.  CHAMBER  LNG.  OOCbde  CD 


Descr  Type 


0001  FROC  P 

Seq  #  Code  Resource 
51  MF 


Resource/Backshop  data: 

Parameters 

Amount  Distr  First  Second  Third 
1  E  24.00 


Assembly/Disassembly  data 
Seq#  Code  Subcomponents  Name  Same? 


Ind  Seq# 

Comments 


b£° 


FCC 

MATALL 


Wed 

TG615D 


Hem  Name 
TORUS  TURBINE 


ODGode  CD 


Op  #  Descr  Type 
0001  PROC  P 

Seq  #  Code  Resource 
5  2MF 


Resource/Backshop  data: 

Parameters 

Amount  Distr  First  Second  Third 
1  E  36.00 


Assembly/Disassembly  data 
Seq  #  Code  Subcomponents  Name  Same  ? 


Ind  Seq# 

Comments 


FDC 

00  MATALL 


5CI 


Wed  Item  Name 

TG618D  TURBINE  NOZZLE  180  ODGode  CD 


Op  #  Descr  Type 
0001  PROC  P 

Seq  #  Code  Resource 
57  MF 


Resource/Backshop  data: 

Parameters 

Amount  Distr  First  Second  Third 
1  E  2112.00 


Assembly/Disassembly  data 
Seq  #  Code  Subcomponents  Name  Same  ? 


Ind  Seq# 

Comments 


502 


FCC 

MATALL 


Wed  Item  Name 

TG645D  WHEEL&SHAFTASSY.  COOocfe  CD 


Op  #  Descr  Type 
0001  PRCC  .P 

Seq  #  Code  Resource 
55  MF 


Resource/Backshop  data: 

Parameters 

Amount  Distr  First  Second  Third 
1  E  2736.00 


Assembly/Disassembly  data 
Seq  #  Code  Subcomponents  Name  Same  ? 


Ind  Seq# 

Comments 


9 


FCC 

MATALL 


5C3 


PART 


DATABASE  ERROR 


AND 


STATISTIC 


REPORT 


Tuesday,  7:32:24  PM  1 

September 

25,  1990 


PART  by  WCD 

Total  #  of  Parts 

2  1 

PART 

WCD 

#of 

ops/wcd 

#  Of  WCDs 
or  Error  msg 

1ST.STG.COMPR.DIFF 

TG624D 

1 

1 

1ST.STG. INLET ASSY. 

TG623D 

1 

1 

2ND.STG.COMPR.DIFF 

TG629D 

1 

1 

2ND.STG.DIFF.ASSY 

TA813F 

1 

1 

2ND.STG.DIFF.HSG. 

TG628D 

1 

1 

2NDSTG.COMPR.HSG. 

TG622D 

1 

. 

i 

ACCESSORY  CASE 

TA537F  . 

1 

1 

BACKSHOP  180 

BS180 

1 

1 

BACKSHOP  397 

BS397 

1 

1 

BEARING  HSG. 

TG631D 

1 

1 

COMB.  CHAMBER  LNG. 

TG611D 

1 

1 

COMPRESSOR  INLET 

TG816F 

1 

1 

GTE  -180 

13095A 

6 

1 

GTE  -397 

13094A 

6 

1 

MATPS1 180  ONLY 

CLEAN 

4 

2 

INSPECT 

3 

MATPSI  397  ONLY 

CLEAN  . 

504 

4 

2 

PART  DATABASE  ERROR 

AND  STATISTIC 

REPORT 

Tuesday,  September 

25,  1990 

INSPECT 

3 

TORUS  TURBINE 

TG615D 

1 

1 

TURBINE  BRG.  HSG. 

TG847F 

1 

1 

TURBINE  NOZZLE  180 

TG618D 

1 

1 

TURBINE  NOZZLE  397 

TA841F 

1 

1 

WHEEL&SHAFTASSY. 

TG645D 

1 

1 

505 


Tuesday,  September  3 
25,  1990 


PART  DATABASE  ERROR  AND  STATISTIC  REPORT 


WCD  by  PART 


WCD 


Occurrence 

Factor  PART 


13094 A 

1.000  GTE -397 

13095A 

1.000  GTE -180 

AAAAAA 

1.000 

AAAAAB 

1.000 

AAAAAC 

1.000 

AAAAAH 

1.000 

BS180 

1.000  BACKSHOP  180 

BS397 

1,000  BACKSHOP  397 

CLEAN 

1:000  MATPS1 180  ONLY 

1.000  MATPSI 397  ONLY 

INSPECT 

1.000  MATPS1 180  ONLY 

1.000  MATPSI  397  ONLY 

TA537F 

1.000  ACCESSORY  CASE 

TA813F 

1.000  2ND.STG.DIFF.ASSY 

TA841F 

1.000  TURBINE  NOZZLE  397 

TG611D 

1.000  COMB.  CHAMBER  LNG. 

TG615D 

1.000  TORUS  TURBINE 

TG618D 

1.000  TURBINE  NOZZLE  180 

506 


PART  DATABASE  ERROR  AND  STATISTIC  REPORT  Tuesday,  September  4 

25,.  1990 


TG622D 

1 .000  2NDSTG.COMPR.HSG. 

TG623D 

1.000  1  ST.STG.INLETASSY. 

TG624D 

1.000  1ST.STG.COMPR.DIFF 

TG628D 

T.OOO  2ND.STG.DIFF.HSG. 

TG629D 

1.000  2ND.STG.COM PR.DIFF 

TG631D 

1.000  BEARING  HSG. 

— 

TG645D 

1.000  WHEEL&SHAFTASSY. 

TG816F 

1 .000  COMPRESSOR  INLET 

TG847F 

1 .000  TURBINE  BRG.  HSG. 

WCD004 

1.000 

wcdsae 

1.000 

507 


OPERATION  DATABASE  ERROR  REPORT 

Tuesday,  7:47:10  PM 

September 

25  1990 

1 

• 

ERROR  TYPE  WCD  Op  Op 

#,  Type 

#  OF  ERRORS 

No  P.CC  Name 

all  correct 

Bad  or  No  Occ  Fac 

all  correct 

- 

No  OD  code 

all  correct 

No  resource 

all  correct 

No  quantity 

all  correct 

No  distribution 

all  correct 

No  time  in  Paraml 

all  correct 

Bad  Param2 

all  correct 

• 

Bad  Param3 

all  correct 

No  DS/AS  Name 

all  correct 

No  SameOne  flag 

all  correct 

- 

50i 


FREQUENCY 


2ND  STG  COMPR  HSG 


30  90  150 

FLOWDAYS 


5-/0 


FREQUENCY 


1ST  STG  INLET  ASSY 


30  60  90  120 


FLOWDAYS 


FREQUENCY 


1ST  STG  COMPR  DIFF 


20  40  60  80  100 

FLOWDAYS 


5/2 


FREQ 


BEARING  HSG 


3C6C9  121E162124273C32363S4245465154576C6266690 

FLOWDAYS 


5/ 


TORUS  TURBINE 


60  90  120 

FLOWDAYS 


515 


WHEEL  &  SHAFT 


1£1£2‘2'2i3(353(354f4J4t515J5(5{6J6£6£71 

FLOWDAYS 


5i6 


ACCESSORY  CASE 


FLOWDAYS 


5  1 8 


30  60  90  120  150  180  210  240  270  300 

FLOWDAYS 


FREQUENCY 


-397  FLOWDAYS  HISTOGRAM 


30  60  90  120  150  180  210  240  270  300 


FLOWDAYS 


32-i 


-180  FLOWDAYS  HISTOGRAM 


20  30  40  50  60  70  80  90 

FLOWDAYS 


r-  n  n 
J?  ty'- 


ENGINEERING  NOTES 


EMPLOYEE  r 


DATE  Z’  .Z?/'''  O 


SUBJECT 


PAGE  NO. 


8/27/90  - 

The  following  are  my  initial  thoughts  on  where  the  work  sampling 
collection  nodes  should  be,  as  well  as  some  ideas  on  how  we  should 
approach  the  sampling  itself. 

NODE  ONE 

I  feel  that  we  should  initially  tag  the  end  items  as  they  are 
uncrated,  and  track  them  to  the  disassembly  area.  Component  parts 
that  are  not  sent  to  MATPSI  cleaning  or  inspection  should  be 
identified,  tagged,  and  tracked  to  the  appropriate  backshop*.  This 
includes  those  items  that  are  sent  to  the  bid.  360  cleaning  area. 
This  raises  an  important  point.  We  must  count  the  number  of  items 
in  a  basket,  as  we  will  likely  have  to  tag  the  basket  itself  in  many 
cases,  rather  than  the  components.  This  is  especially  true  in  these 
basket  cleaning  operations,  although  the  same  concept  may  apply  to 
various  batch  operations  in  other  RQCs. 

NODE  TWO 

Those  parts  entering  the  MATPSI  cleaning  area  are  going  to  be 
very  hard  to  tag.  I  think  that  the  baskets  should  be  tagged  at  the 
time  they  enter  the  area,  and  the  parts  timed  as  they  go  through  the 
system,  either  by  myself  or,  preferably,  the  supervisor  by  logging 
them  in  at  the  start  and  stop  of  specific  operations.  I  think  this 
area  will  be  tough  as  the  processes  appear  to  be  relatively  short  for 
individual  item  cleaning,  the  volume  is  high,  and  the  area  is  rather 
cramped,  making  visual  parts  tracking  difficult  to  perform. 

NODE  THREE 
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Those  items  routed  to  the  MATPSI  inspection  area  should  be 
tagged  as  they  enter  their  24  hr.  acclimation  period.  I  think  it  is 
important  to  tag  them  as  they  enter  the  area,  since  they  may  stay 
here  longer  than  the  required  24  hours. 

NODE  FOUR 

The  parts  that  are  routed  from  MATPSI  should  be  tagged  upon 
completion  of  the  last  operation.  Those  items  traveling  directly  to 
parts  pool  should  be  handled  differently  than  those  going  to 
backshops.  When  the  item  reaches  the  parts  pool  it  should  be  logged 
in.  Parts  that  are  kitted  should  be  tagged  and  tracked  during  the 
kitting  process.  Both  those  items  sent  individually  and  in  kits  to 
final  assembly  should  be  tracked  as  they  leave  parts  pool  on  a  daily 
basis  during  the  period  of  our  study.  This  is  due  to  the  fact  that  we 
also  want  to  track  the  time  required  to  kit  and  flow  parts  through 
the  parts  pool,  although  this  will  probably  require  a  sustained 
efforts  if  it  is  to  provide  truly  meaningful  results.  The  important 
point  is  to  try  and  get  an  idea  of  how  well  the  parts  pool  supports 
production.  This  is  going  to  be  an  intensive  effort,  and  probably 
time  consuming,  definitely  requiring  daily  monitoring.  It  may  also 
present  a  good  opportunity  for  identifying  potential  process 
improvements. 

NODE  FIVE 

End  items  or  major  assemblies  leaving  final  assembly  should 
be  tagged  and  tracked  to  final  test  area. 

NODE  SIX 

Those  items  failing  final  test  at  any  stage  should  be  closely 
tracked.  Dwell  time  and  internal  handling  of  items  in  this  area 
should  be  analyzed  with  some  care. 
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NODE  SEVEN  thru  whatever 

All  items  travelling  to  a  backshop  should  be  tagged  in  some 
manner  and  tracked  through  the  whole  process  until  they  (or  a  like 
part  chosen  for  ease  of  accomplishing  analysis)  are  made  available 
to  final  assembly.  See  note  on  backshop  internal  tracking 
procedures. 

IN  GENERAL:  The  main  point  is  to  monitor  this  system  daily.  Since  I 
believe  that  it  offers  a  good  opportunity  for  engr.  assessment 
suggestions,  the  time  invested  should  pay  off.  We  can  expect  some 
attrition  in  lost  items  and  components,  as  well  as  a  certain  amount 
of  corruption  in  the  data  being  collected  through  human  error.  Again 
the  main  thing  is  to  be  careful  to  stay  on  top  of  the  activity.  It  will 
probably  be  necessary  to  tag  more  items  to  make  up  for  those  lost 
for  one  reason  or  another,  so  monitoring  is  very  necessary.  The 
procedures  to  use  for  tracking  actual  hands  on  labor  time  is  still  not 
clear,  but  log  book  sign  in  by  the  supervisor  is  probably  the  best  way 
to  proceed. 

‘NOTE:  The  receiving  area  in  each  backshop,  and  the  manner  in  which 
the  part  is  routed  to  the  appropriate  technician  should  be 
documented  in  detail.  How  the  part  is  routed  to  its  staging  area 
after  the  last  operation  is  completed  should  also  be  documented. 
How  material  handlers  notify  production  of  incoming  work,  and  how 
they  know  when  to  pick  items  up  for  routing  are  all  important 
questions.  These  considerations  will  be  necessary  for  each  backshop 
we  encounter. 

BACKSHOP  CONSIDERATIONS  -  - 
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(1)  I  am  by  no  means  a  plating  expert.  However,  I  do  have 
some  knowledge  gained  both  through  direct  observation,  study,  and 
discussions  with  our  program's  resident  expert.  With  these 
limitations  in  mind,  these  are  my  recommendations  and  thoughts 
regarding  work  sampling  in  the  plating  shop: 

Since  plating  is  a  batch  process,  and  we  can't  have  any  tags  on 
the  part  while  it  is  being  processed,  we  are  back  to  tagging  either 
the  WCDs  or  the  delivery  baskets.  I  favour  the  basket  approach, 
personally.  The  parts  routed  to  the  plating  area  can  be  counted  and 
logged  in  when  they  arrive.  The  quantity  of  a  specific  part  could  be 
logged  in  at  the  beginning  of  the  plating  operation  (probably  at  the 
masking  operation)  and  logged  out  at  the  last  operation.  The  parts 
would  be  logged  out  by  the  material  handlers  when  they  routed  them 
to  another  RCC.  Since  the  process  times  are  pretty  much  set  by  the 
nature  of  the  electro-chemical  reactions  themselves,  we  would 
expect  the  physical  processing  of  these  items  to  be  fairly 
standardized. 

[We  really  should  try  and  get  a  rough  idea  how  much  WIP  is  in 
any  particular  area,  as  it  appears  that  a  great  many  parts  are  simply 

lying  about  the  shop  floors.  If  it  proves  impossible  to  do  this  in  the 

GTE  processing  areas  for  this  task  order,  it  should  still  be  done  prior 
to  the  implementation  of  any  automated  scheduling  or  tracking 
systems.  It  would  also  allow  us  to  get  a  better  idea  of  why  some 

parts  set  for  long  periods,  while  others  process  in  a  much  shorter 

period.] 

(2)  The  machine  shop  has  similar  batching  considerations.  Here, 
though,  the  parts  have  to  be  manipulated  by  hand  for  the  most  part. 
The  main  constraint  for  the  batch  sizes  is  probably  the  time 
required  for  machine  tear  down  and  set-up.  In  this  area,  we  could 

dob  seHWKe  tag  the  parts  themsg^^the  paperwork).  Again,  (he 
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items  can  be  logged  as  they  are  worked,  and  the  time  for  material 
handling  logged  separately. 

(3)  Heat  Treat  is  probably  also  a  batch  process  also,  although  to  a 
lesser  extent.  The  basket  tagging  method  will  probably  be  the 
method  of  choice  here,  or  at  least  a  log  of  each  part  delivered. 

Note:  One  thing  we  need  to  realize.  If  you  overwhelm  the  shops  with 
certain  components,  you  are  not  going  to  get  a  "first  in,  first  out" 
flow.  This  is  why  some  parts  flow  through  the  system  in  20  days, 
while  like  parts  requiring  exactly  the  same  repairs  may  dwell  in  the 
backshops  for  incredibly  long  periods.  It  is  simple  human  nature:  If 
the  last  basket  delivered  is  on  top,  that's  the  one  you  take  from. 
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8/28/90  - 

We  met  with  Mr.  Cummings,  the  MAE  scheduling  branch  chief, 


this  morning.  Also 

at  the  meeting  were: 

Roland  Moore 

Plating  shop  section  chief 

Jesse  Ornelas 

Bid.  360  cleaning  section  chief 

Herb  Rippa 

Bid.  360  engineering  support 

Danny  Gonzales 

MATEA  T.O.  #15  contact 

Susan  Schattle 

MATW  ALC  contact 

Greg  Gardner 

MDMSC 

Ken  Premo 

MDMSC 

Phillip  Parker 

MDMSC 

We  discussed  the  subject  of  work  sampling  at  this  meeting. 
Some  discussion  occurred  regarding  past  efforts  at  tracking  actual 
flow  times.  Their  was  some  skepticism  as  to  how  effective  this 
approach  will  be,  but  everyone  pledged  their  support  for  the  effort. 
Mr.  Moore  made  an  interesting  statement  during  this  meeting.  He 
mentioned  that  unrealistic  scheduling  (not  based  on  actual 
production  needs)  influenced  the  backshop  production  of  GTE  parts  in 
a  negative  manner.  Apparently,  components  are  often  artificially 
prioritized  by  the  requesting  RCC,  which  would  naturally  erode  trust 
in  future  requests  for  backshop  support.  The  effect  of  this, 
according  to  Mr.  Moore,  is  that  GTE  parts  remain  in  backshop  until 
they  can  be  fit  into  the  backshop's  overall  workload.  If  this  is  true, 
it  points  to  the  need  for  realistic  scheduling  based  strictly  on 
production  needs. 

This  question  of  realistic  scheduling  is  one  of  increasing 
importance  in  my  mind.  In  my  opinion,  and  based  on  my  observations 
to  date,  it  appears  that  the  most  significant  problems  in  the  GTE 
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production  process  are: 

(1)  Lack  of  component  parts  accountability. 

(2)  Lack  of  process  control  (inadequate  quality  control, 
unstructured  material  flow  and  handling  practices,  inadequate 
scheduling  of  component  processing,  etc.). 

I  really  feel  that  the  implementation  of  a  structured 
scheduling  system  would  solve  many  of  these  problems,  and  help  to 
define  the  actions  required  to  solve  others  (i.e.,  quality  and  reject 
problems).  I  have  already  mentioned  that  Mr.  Gonzales  is  trying  to 
implement  a  part's  accountability/scheduling  system  in  the  GTE 
production  facility  itself,  but  I  am  afraid  that  the  scheduling  of 
items  through  the  backshops  will  require  other  efforts  if  true 
improvements  are  to  be  made.  Basically,  it  is  going  to  take  a  change 
in  the  way  the  GTE  overhaul  and  repair  process  is  monitored  and 
administrated.  It  will  also  require,  in  my  opinion,  a  complete 
inventory  of  all  WIP,  and  well  defined  material  handling  and 
processing  guidelines.  I  realize  that  while  changing  the  way  people 
perform  their  jobs  can  be  the  most  difficult  tasks  of  all,  the  fact  is 
that  no  matter  how  many  state-of-the-art  parts  tracking  systems 
are  installed,  they  will  not  be  effective  without  a  disciplined  work 
force  willing  to  follow  established  directives.  If  disciplined  and 
structured  work  habits  can  be  implemented,  these  may  reduce  the 
need  for  capital  intensive  automation  systems.  I  would  also 
maintain  that  a  disciplined  work  force  is  more  capable  of  achieving 
high  quality  craftsmanship,  and  are  more  content  in  their  individual 
jobs. 


With  these  thoughts  in  mind,  and  given  the  high  exposure  that 
the  work  sampling  v/ill  give  us  to  floor  operations,  we  will  attempt 
to  identify  those  areas  where  administrative  controls  can  be  applied 
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Note:  Many  of  these  items  are  already  in  progress,  and  some  are 
nearing  completion.  I  will  update  the  status  of  these  items  as  they 
are  completed. 

-  Set  up  an  appointment  to  talk  to  Mr.  Moore  in  the  plating  shop. 
Discuss  the  work  sampling-  effort,  identify  who  to  interview  on 
batching  considerations  and  process  questions,  and  discuss 
questions  of  how  component  handling  and  -scheduling  is  done. 

-  Set  up  appointments  with  material  handlers  in  all  areas  which 
need  to  be  studied.  Have  these  people  take  us  around  and  show  us 
where  items  are  placed,  how  they  are  transported,  how  production  is 
notified  of  their  presence,  etc. 


-  Check  with  Mr.  Garcia  in  Machine  shop.  See  if  he  can  set  up  a 
meeting  with  the  Machine  shop  personnel  as  we  discussed  earlier. 

The  work  sampling  could  also  be  discussed  at  that  time. 

-  Check  on  the;  status  the  historical  WCDs  and  report  preliminary 
results  (see  below). 


-  Complete  the  presentation  sheets  and  dociij 
for  the  high  rollers  in  flow  time.  Note; 
for  "high  dollar"  items? 

Construct  the  ops  files  directly  from  the  WCDs  at  this  point 
(Danny  doesn't  want  to  influence  the  work  sampling  negatively.  He 
has  repeatedly  requested  that  we  do  not  perform  interviews  at  this 


time). 
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Construct  the  item  profiles  with  both  the  end  item  and  the 
subassembly  considerations.  Discuss  with  Scott  the  implications  of 
ASSY/DISASSY,  no  return  to  same  parent  item,  high  WIP  levels, 
INV(ENTORY)  considerations,  etc. 

-  Construct  Resource  Profiles  (MP  only  at  this  time)  ASAP  for  each 
RCC.  Need  to  obtain  the  number  of  WGs  assigned  and  a  shredout  of 
those  who  are  on  disabled  and  training  for  the  FY90  period.  Make 
sure  that  the  Suzie  Guzeman  stuff  is  sufficient  for  our  needs. 

Need  to  obtain  floor  layouts  ,  organization  charts,  and  80/20 
listings  for  all  RCCs. 

Review  Ken’s  notes  and  determine  course  of  action  on  vibe 
problem.  Research  cold  jet  issues.  Get  list  of  contacts  and  identify 
components  which  are  candidates  for  this  technology.  Notify  Greg  by 
9/4/90.  Order  software. 
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The  following  is  a  listing  of  data  relative  to  the  work  sampling 
effort.  A  memo  which  was  compiled  from  requests  for  assistance 
and  coordination  by  our  ALC  team  mates  (found  within  the  body  of 
this  discussion)  follows. 

Subject:  Work  sampling  and  associated  Engineering  Assessment: 
Plan  of  action. 


Reported  Condition:  While  inductions  of  certain  GTE  end  items  have 
increased,  relative  output  has  decreased.  Demand  from  the  field  has 
increased  due  to  lower  field  inventories  and  recent  surge  conditions. 


Observation:  Historical  WCDs  show  extremely  40#- flow  times  for 
many  items.  Physical  observation  of  both  in-house  and  backshop 
areas  reveals  a  great  deal  of  WIP  inventory  at  various  locations. 
Interviews  with  area'  supervisors  indicates  dissatisfaction  with 
unrealistic  scheduling  and  lax  and  disorganized  material  handling.-^ 


,'o^) 


■r 


Opinion:  It  appears  that  a  relatively  severe  management  and 

accountability  problem  exists.  Individual  workers  and  supervisors 
are  not  taking  adequate  responsibility  for  parts  accountability, 
existing  material  handling  is  not  properly  structured  or  regulated, 
and  established  scheduling  procedures  are  not  being  followed. 
(Supporting  documentation  follows). 


Suggested  Action:  In  order  to  quantify  the  actual  degree  to  which 
the  supposed  problems  exists,  as  well  as  to  obtain  accurate  input 
and  validation  data  for  simulation  model,  work  sampling  is  required. 


Objectives:  Support  in-house  efforts  to  solve  these  problems,  as 
well  as  improve  quality  of  process  characterization  data. 
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Permission  has  been  received  to  perform  work  sampling  study 
on  selected  parts  (to  be  specified  ASAP)  by  both  MAT  and  MAE  branch 
supervision.  Formal  written  notification  of  this  permission  will 
follow.  Please  refer  to  appropriate  sections  of  MDMSC  engineering 
notes  for  details  of  approval  process.  Tags  have  been  printed  at 
MDMSC  expense  to  support  this  effort. 

In  order  to  perform  the  required  work  sampling  tasks,  it  will 
be  necessary  to  gain  a  detailed  knowledge  of  the  routing  and 
material  handling  techniques  presently  used.  For  this  reason,  MDMSC 
will  contact  appropriate  scheduling  and  material  handling  personnel 
with  the  objective  of  accomplishing  actual  observation  of  these 
activities  in  the  daily  processing  of  GTE  components  (coordination 
by  MATEA  personnel  required).  All  associated  activities  will  be 
documented  (engr.  notes,  floor  layouts,  flow  charts,  etc.)  and 
presented  in  CSR  findings.  All  findings  will  be  presented  to  MATEA 
contact  for  review  before  incorporation  into  CSR  or  other  formal 
presentation.  Errors  in  these  findings  will  be  corrected  as 
necessary  at  time  of  review.  Other  individuals  will  be  shown  the 
preliminary  findings  at  MATEA  contact's  discretion.  MATEA  contact 
will  be  provided  weekly  updates  of  all  activities  associated  with 
this  task. 

Collection  nodes  previously  identified  will  be  confirmed  or 
modified  as  the  material  handling  system  is  analyzed.  Given  the 
relatively  short  amount  of  time  remaining  available  to  performance 
of  this  effort,  tagging  shall  begin  as  soon  as  possible.  If  selected 
collection  nodes  prove  inadequate,  tagging  will  be  performed  at  new 
locations  determined  to  be  more  suitable  for  the  task.  While  this 
may  appear  to  be  sub-optimal,  it  represents  the  most  effective  use 
of  available  time  in  my  opinion. 
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In  order  to  determine  where  established  scheduling  and 
material  handling  procedures  are  inadequate  or  not  being  properly 
followed,  MDMSC  proposes  to  perform  an  analysis  of  relevant  MAOI 
and  related  procedural  instructions.  MATEA  and  MAWF  coordination 
is  required  for  this  effort.  Existing  procedural  documentation  must 
be  provided  as  soon  as  possible.  Assistance  is  also  requested  in 
obtaining  floor  layouts  and  organizational  charts  for  areas  to  be 
studied,  personnel  staffing  levels,  and  80/20  lists  of  each  area's 
total  workload. 

Start  date  for  actual  tagging  of  items  is  expected  on  or  before 
9/4/90.  Initial  length  of  study  is  expected  to  be  one  month  from 
this  date,  although  study  may  continue  in  a  modified  form  for  entire 
length  of  Task  Order  at  MATEA  contact's  request  (subject  to 
MDMSC/ALC  joint  approval). 
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8/30/90  - 

Danny  Gonzales  is  out  of  town  until  9/5/90.  I  was  tasked  with 
contacting  the  scheduling  personnel  responsible  for  material 
handling  in  both  the  MAT  and  MAE  divisions.  Unfortunately,  my 
contact  in  scheduling,  Mr.  Zurita,  was  not  available.  I  was  unable  to 
contact  his  alternate.  Mr.  Cummings,  who  we  talked  to  earlier 
regarding  the  MAE  scheduling  support,  provided  me  with  the  names 
of  the  scheduling  personnel  in  the  cleaning,  plating,  and  heat  treat 
areas  who  will  need  to  be  contacted.  I  have  attempted  to  call  each 
of  these  gentlemen  today,  with  no  success. 

I  have,  spent  some  time  with  Ken  Premo  during  the  last  several 
days  in  coordinating  and  assisting  with  his  efforts  in  studying  the 
reported  vibration  problem.  I  have  reviewed  his  notes  on  the 
subject,  and  concur  with  his  findings  and  observations.  Please  refer 
to  Mr.  Premo’s  notes  for  specifics.  We  have  also  collected 
information  from  several  different  log  books  relating  to  final  test 
failures,  retest  data,  and  various  other  information.  This  data  will 
be  formatted,  graphed,  and  presented  at  a  later  time.  This  data  will 
most  likely  be  presented  in  the  CSR  in  some  form.  Discussions  with 
our  ALC  contacts  indicate  that  they  were  aware  of  many  of  our 
findings.  We  were  somewhat  distressed  by  the  fact  that  there  does 
not  appear  to  be  any  actual  ALC  documentation  of  these  problems, 
which  we  feel  are  relatively  severe.  In  our  opinion,  there  appears 
that  there  is  a  lack  of  quality  control  in  many  areas  of  the  GTE 
process,  as  well  as  the  need  for  more  training  and  accountability  in 
the  various  repair  and  inspection  processes  involved.  These 
subjects  will  be  discussed  in  more  detail  in  a  later  section  of  these 
notes,  and  will  be  available  for  comment  by  our  ALC  contacts  before 
the  CSR  is  written  in  even  draft  form. 
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Tomorrow  has  been  designated  as  an  energy  conservation  day, 
which  means  the  work  areas  will  be  closed  to  non-essential 
personnel.  The  IPI  group  will  use  this  time  for  an  off-site  meeting 
to  discuss  several  task  order  issues,  as  well  as  various  program 
concerns,  desired  model  enhancements,  and  other  items  of  interest. 
One  particular  topic  I  plan  to  bring  up  is  the  need  for  a  more 
structured  approach  to  engineering  assessments  in  the  ALC 
environments  for  future  task  orders.  I  have  felt  for  some  time  that 
this  is  an  area  requiring  attention  by  all  involved  MDMSC  team 
members. 


DOB  SECTION  CODE _  DDB  PAGE  NO. 

537 


EMPLOYEE  >AL  n 
RCC  /!->  /3  7 


ENGINEERING  NOTES 


DATE 


94. 


PAGE  NO. 


SUBJECT 


(s  rZ  fr* 


9/4/90  - 

We  obtained  our  formal  notification  of  permission  to  begin 
work  sampling  this  morning  (letter  attached).  This  letter  is  being 
distributed  to  various  personnel  throughout  the  GTE  RCCs.  I  was 
unable  to  find  out  whether  the  letter  would  be  distributed  across 
division  lines  and  throughout  the  various  backshops.  If  not,  I 
envision  a  rather  time  consuming  effort  in  disseminating 
information  to  the  involved  parties. 

As  the  parts  tracking  tags  we  are  having  printed  have  not  yet 
arrived,  I  asked  Mr.  Gardner  to  check  on  their  status.  It  is  essential 
that  we  obtain  these  as  soon  as  possible. 

I  was  still  unable  to  contact  Mr.s^SSSrto  discuss  the  "work 
sampling"  effort.  I  did  speak  to  Deborah  Hall,  who  is  his  alternate. 
Ms.  Hall  did  not  foresee  any  difficulties  with  the  parts  tracking 
effort,  although  she  referred  me  to  a  Mr.  Perez,  who  handles  both  the 
parts  pool  and  the  material  handling  personnel.  Mr.  Perez^  will 
therefor  be  one  of  the  key  personnel  involved  in  this  effort.  I  left 
messages  with  Mr.  Perez’s  office  several  times  this  afternoon,  but 
he  never  returned  my  calls.  I  will  attempt  to  contact  him  tomorrow 
morning. 

Mr.  Premo  and  I  spent  the  rest  of  the  day  familiarizing  ourself 
with  logical  areas  for  tagging  and  collecting  of  the  parts  tracking 
data. 
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1.  McDonnell  Douglas'*' Mi ss f lo  Systems  Company  (MOHSC)  fa  In  the  process  of 
()u f  l<f ( n(j  a  computer- simulation  model  of  the  GTE  overhaul  repair  process.  This 
model  requires  SffYfM.Utypes  of  data  to  be  inputted  before  It  can  be  used  for 
process  streamlining,  experimentation,  validation  of  equipment  purchases  In 
excess  of  two  million  dollars,  and  validation  of  all  military  construction 
projects.  Data  collected  to  dato  includes  labor  standards,  repair  operations, 
historical  WCD  data,  Induction  schedules,  and  manpower/equ  I  patent  availability/ 
utilization. 


2.  The  most  critical  data  element  in  the  simulation  model  Is  actual  flow 
tlmo.  MUM SC  proposes  to  collect  tills  data  using  work  sampling  techniques 
requiring  the  "tagging"  ami  tracking  of  those  parts  through  the  repair 
process.  Although  this  method  is  lubor  intensive  and  t f me  consuming,  it 
remains  the  most  accurate  collection  technique  for  current  data.  Fifteen  (15) 
"critical*  items,  items  which  historically  have  long  flow  times,  have  been 
identified  as  parts  to  he  tricked.  These  (Lems  are: 


ENGINE 

ITEM 

P/N 

GTCPC5-10G 

Combustion  Chamber  Liner 

099244-3  ^ 

GTCP05-100 

Torus  Turbine 

960959-2  ^ 

GTCP05-100 

1st  Stage  Inlet  Assembly 

690197-1  ^ 

GTCP05-100 

2nd  Stage  Compressor  Housing 

69019H  u' 

GTCPfcs-lbO 

Wheel  and  Shaft  Ass  emu ly 

3606902-1 

GTCPiiS-iao 

2nd  Stage  Diffuser  Housing 

690195-1 

6ICP05-lfi0 

Turbine  Nozzle 

960306-1  w-' 

GTCP05-100 

1st  Stage  Compressor  IMffuser 

693194-1 

GTCP05-1G0 

2nd  Stage  Compressor  Ulf fuser 

092290-1  v" 

GTCPW5-100 

bearing  Housing 

696659-160  ^ 

GTCPdG-397 

2nd  Stage  Housing 

37264 /-1 00  ^ 

GTCP05-397 

Deswlr  1 

76443 

GTCPS5-397 

2nd  Stage  Diffuser 

373023  ^ 

GTCP05-397 

Accessory  Case 

372096-16  ^  ' 

GTCP35-397 

Compressor  Inlet  At’*  ,v""" 

376283-20  ? 

~y?n 

-  4-  ’ 

„  -m 

Request  MATP  and 

MATS  assistance  In  coPkctfng 

-  Loo  ■ 

this  data.  'The  schedulers 

parts  expediters 

arc  requested  to  *ork  the  time 

,  day,  and  RCC's  from  which 

the  tagged  Items  are  rioyod  to  and  from.  The  data  can  be  collected  on  cards 
(see  Aten  1)  which  will  be  attached  to  VCD  package.  This  Information  will  be 
collected  by  KDM$C  personnel  at  several  collection  nodes  across  tbo  repair 
process..  Production  Foreman  arc  requested  to  mark  the  time  end  day  work 
bcglris/ends  on  a  tagged  Item,  This  data  can  he  marked  in  a  log  book,  also  to 
be  collected  by  MUMSC  personnel.  The  period  of  work  sampling  will  be  one 
Month,  effect fvi*  (M  Sep  90. 
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9/5/90  - 

i  had  asked  Mr.  Vroman  and  Mr.  Gardner  to  meet  with  Danny 
Gonzales  to  discuss  various  modeling  issues  which  now  face  us.  We 
all  met  at  9:30  this  morning,  and  Ms.  Schattle  was  also  present. 
While  some  modeling  issues  were  discussed,  there  was  discussion  of 
engineering  assessment  and  parts  tracking  as  well.  We  discussed 
my  plans  for  using  log  books  to  capture  process  times,  and  the 
manner  in  which  we  would  use  the  data  from  the  blue  tracking  tags 
to  obtain  IN  and  OUT  times.  I  mentioned  that  we  would  need  to 
exercise  care  in  using  the  tracking  data  as  direct  model  inputs,  as 
this  data  would  contain  actual  process  queues  (such  as  batching 
times,  process  mandatory  flows,  etc.)  which  we  would  expect  the 
model  to  simulate.  Direct  input  could  therefor  lead  to  exaggerated 
flow  times. 

After  Mr.  Gardner  left,  Ms.  Schattle  reminded  us  pointedly  that 
we  needed  to  obtain  model  input  data  as  quickly  as  possible,  her 
emphasis  being  on  the  data  we  are  collecting  from  the  work 
sampling  effort.  She  was  quite  adamant  on  this,  and  left  me  with 
the  distinct  impression  that  she  felt  that  our  efforts  in  this  area 
were  lacking.  She  further  stated  that  Mr.  Gonzales  also  felt  that  we 
were  not  performing  to  their  levels  of  expectations  in  this  area. 

I  am  a  little  confused  by  these  turn  of  events.  We  did  not 
receive  the  parts  tags  until  yesterday  evening,  and  the  formal 
notification  letter  was  not  provided  by  the  ALC  administration  until 
yesterday  morning.  I  was  also  under  the  impression,  wrongly  I  now 
understand,  that  Mr.  Gonzales  was  going  to  be  responsible  for 
contacting  many  of  the  floor  and  support  personnel  about  our  tagging 
efforts.  Since  these  efforts  have  all  fallen  to  Mr.  Premo  and  I,  our 
job  has  been  seriously  complicated.  I  have  no  problem  with 
DOB lhe  exlra  wofkloaflhA& lMOdo  understand  their  concerns 
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for  the  timely  completion  of  this  task  order,  but  I  would  prefer  a 
little  more  reasonableness  in  these  matters.  I  was  given  to 
understand  that  both  Ms.  Schattle  and  Mr.  Gonzales  felt  that  I  could 
have  done  more  in  preparing  for  this  effort,  and  perhaps  should  have 
already  had  it  in  operation.  I  would  like  to  point  out  that  it  would  be 
somewhat  difficult  for  a  contractor  to  show  up  in  a  production 
chief's  or  scheduling  chief's  office  and  announce  such  an  undertaking 
without  proper  approval  letters  in  hand.  I  would  also  like  to  point 
out  that  MDMSC  personnel,  when  informed  of  the  request  that  we 
undertake  parts  tracking  (on  8/16/90,  a  full  month  after  the  task 
order  began),  have  performed  almost  every  aspect  of  realizing  this 
request  to  date.  This  has  included  identification  of  many  of  the 
items  to  be  tracked,  structuring  the  methodology  to  be  used, 
identifying  the  collection  nodes,  and  actively  assisting  in  selling  the 
concept  to  MAT  and  MAE  management  personnel.  If  we  are  now  to  be 
criticized  for  not  having  undertaken  the  tagging  of  parts  earlier,  I 
would  like  to  point  out  that  we  are  now  expected  to  individually 
contact  each  and  every  production  foreman,  scheduler,  and  material 
handler  who  would  be  effected  by  this  undertaking,  as  well  as  pay 
the  necessary  courtesy  visits  to  the  various  RCC  management 
personnel.  Until  this  is  done  (and  I  maintain  that  it  would  be 
impossible  to  have  done  it  before  we  had  the  formal  permission 
letter  in  hand)  it  would  be  a  waste  of  effort  to  begin  the  physical 
tagging  of  parts. 

I  was  again  unable  to  meet  with  Mr.  Perez  to  discuss  the  parts 
tracking  efforts.  If  I  can  not  obtain  a  meeting  with  him  by  tomorrow 
morning,  I  will  have  to  contact  his  supervisor,  as  it  is  critical  to 
obtain  the  cooperation  of  the  material  handlers  and  the  parts  pool 
personnel  at  this  time. 
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9/6/90  - 

I  met  with  Mr.  Perez  this  morning  to  discuss  parts  tagging  and 
the  role  his  personnel  (material  handlers,  parts  pool)  would  have  in 
this  effort.  Mr.  Perez  was  very  helpful,  and  we  agreed  to  get 
together  at  noon  for  a  tour  of  the  parts  pool  and  a  discussion  of  the 
kitting  operation. 

After  speaking  to  Mr.  Perez,  I  went  to  the  both  the  GTE  final 
assembly  and  the  final  testing  areas.  After  discussions  with  the 
shop  foremen  of  these  areas  (Mr.  Somora  and  Mr.  Vaquera 
respectively),  I  have  determined  that  it  would  probably  be 
unproductive  to  attempt  to  log  items  in  these  areas.  The  parts 
required  to  build  a  GTE  are  delivered  in  Kit  form  to  final  assembly, 
and  the  number  of  GTEs  produced  is  predetermined  for  the  month. 
The  actual  assembly  time  is  also  fairly  constant,  although  some 
variation  can  exist  due  to  alignment  and  fit  problems.  I  am  afraid 
that  we  would  not  be  able  to  obtain  a  clear  picture  of  the  assembly 
times  in  this  area  using  the  log  book  technique,  especially  since 
there  are  no  -397  engines  scheduled  out  this  month.  Likewise,  the 
test  times  for  the  finished  products  are  relatively  fixed,  and  the 
variation  which  occurs  due  to  rejects  is  best  determined,  in  my 
opinion,  by  interview  and  use  of  the  shop's  log  book.  I  would  also 
point  out  that  the  labor  standards  for  these  areas  are  fairly  well 
developed,  and  should  serve  as  a  good  reference  and  check  on  any 
interview  data  obtained. 

Mr.  Gardner,  Mr.  Premo,  and  I  went  back  for  our  appointment 
with  Mr.  Perez  this  afternoon.  The  discussion  was  informative.  We 
were  shown  how  kit  shortages  are  displayed  on  tags  attached  to  the 
kitting  baskets,  as  well  as  how  parts  are  delivered  to  the  area,  and 
then  sorted  into  kits.  We  also  discussed  the  relatively  frequent 
occurrence  of  parts  shortages,  and  the  procedures  used  to  handle 
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these.  Mr.  Perez  agreed  to  log  all  parts  entering  the  parts  pool 
which  have  been  tagged  and  are  being  :.uc’r\eu  in  our  effort.  He  also 
agroed  to  have  the  material  handlers  under  his  supervision  log  items 
in  and  out  of  the  various  RCCs. 
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9/7/90  - 

I  met  with  Mr.  Mosman  this  morning,  who  is  responsible  for 
scheduling  operations  in  both  MAEPNC  and  MAEIAA.  He  also  is 
charged  with  these  duties  in  MAEPDB.  Mr.  Mosman  pledged  support 
for  this  effort,  and  introduced  me  to  Mr.  Tendall  and  Mr.  Gilbert,  who 
are  responsible  for  the  shop  scheduling  and  material  handling 
practices  in  these  areas.  Mr.  Premo  and  I  met  with  these  gentlemen, 
and  discussed  what  we  would  be  doing.  They  both  agreed  to 
cooperate  with  our  efforts. 

Mr.  Gardner,  Mr.  Premo,  and  I  also  met  today  with  Mr.  Negben, 
who  is  the  MATPSI  section  chief.  Also  present  was  Mr.  Gonzales,  and 
Mr.  Albert  Musquiz  and  Gilbert  Torres,  who  are  foremen-  in  the 
inspection  and  cleaning  areas  respectively.  We  discussed  the 
manner  in  which  we  would  track  parts  in  these  areas,  as  well  as  how 
we  would  capture  actual  process  times.  We  also  discussed  the  new 
cleaning  line,  as  well  as  the  use  of  Cold  Jet  cryogenic  blasting 
techniques  in  this  area.  We  obtained  good  support  for  the  tagging 
effort,  and  there  were  several  excellent  suggestions  from  the 
production  personnel  as  to  the  best  way  to  track  items  traveling  to 
the  MAEPNC  cleaning  line.  As  these  parts  are  all  sent  in  large 
modules  with  no  item  by  item  handling,  it  was  decided  to  tag  the 
paperwork  accompanying  the  module.  As  I  mentioned  above,  Mr. 
Mosman’s  people  have  already  been  notified. 

There  was  some  interest  expressed  about  our  mention  of  Cold 
Jet.  MATPSI  personnel  agreed  to  provide  us  with  various  items 
requiring  cleaning-  which  could  be  taken  to  the  Cold  Jet  facility  for 
processing  and  testing.  To  be  fair,  I  should  mention  that  I  broached 
this  subject  with  Mr.  Kiker  earlier,  and  he  was  less  than  enthused 
with  the  idea.  He  did  not  have  problems  with  the  technology,  but 
rather  was  skeptical  that  funding  could  be  obtru^d,  especially  given 
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should  point  out  that  any  process  which  has  the  potential  of  reducing 
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line  of  inquiry,  and  present  our  recommendations  at  a  later  time. 
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Ken  Premo  has  taken  responsibility  for  parts  tracking  in 
MATPSI  cleaning  and  inspection,  MATPNN  welding,  MAEPDB  heat 
treat,  and  MAEIAA  flouride  ion  cleaning.  Mr.  Premo  is  in  the  process 
of  tagging  items  in  these  areas  at  this  time.  I  will  be  responsible 
for  tracking  parts  in  both  the  machine  shop  and  the  plating  facility. 

This  morning  I  met  with  Mr.  Gilbert,  the  scheduler  in  MAEIAA. 
Mr.  Gilbert  explained  routing  procedures  for  his  area,  as  well  as  how 
these  interact  with  machine  shop,  functions.  We  discussed  his  role 
in  the  tracking  of  parts  in  the  plating  shop,  which  was  somewhat 
involved.  I  ani  hoping  that  this  will  not  prove  to  be  too  much  of  a 
burden  on  Mr.  Gilbert's  daily  routine,  as  he  is  the  only  scheduler  for 
this  area,  and  appeared  quite  well  utilized.  He  struck  me  as  a  very 
conscientious  person,  and  I  am  confident  he  will  do  his  best  for  us  in 
these  matters. 

I  spoke  with  Mr.  Sanchez,  who  is  the  administrator  of  the 
machine  shop.  He  was  very  supportive  of  the  parts  tracking  idea.  Mr. 
Sanchez  also  talked  about  some  of  his  experiences  in  working  with 
the  GTE  process  over  the  last  several  years,  which  was  very 
informative.  I  also  attempted  to  meet  with  Mr.  Richard  Garcia,  who 
is  the  scheduling  chief  for  the  machine  shop.  He  was  on  sick  leave, 
and  I  went  ahead  and  called  Mr.  Ynostrosa,  who  is  in  charge  of  the 
material  handlers  for  this  area.  We  are  to  meet  at  10:00  AM 
tomorrow. 
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9/11/90  - 


I  met  with  Mr.  Ynostrosa  this  morning.  He  was  quite 
displeased  with  the  idea  of  tracking  parts,  and  was  very  vocal  about 
his  concerns  that  the  requirements  to  log  parts  in  and  out  of  the  RCC 
was  going  to  create  a  hardship  on  the  material  handlers.  I  felt  that 
it  would  be  better  to  let  him  vent  this  displeasure,  rather  than  just 
try  to  mandate  his  cooperation.  (We  already  had  obtained  his  branch 
chief's  permission,  as  well  as  the  permission  letter  which  I  showed 
him).  I  spent  nearly  two  hours  discussing  this  subject  with  Mr. 
Ynostrosa,  and  I  feel  confident  that  he  will  cooperate  in  our  efforts. 

I  requested  that  he  allow  me  to  ride  with  his  parts 

expediter/material  handlers  to  get  a  better  idea  of  how  much  actual 
work  was  involved.  He  was  quite  happy  that  I  do  so,  as  he  felt  I 
would  be  overwhelmed  with  the  amount  of  work  that  our  parts 
tracking  would  entail.  In  actuality,  I  was  simply  interested  in 
learning  the  parts  routing  procedures  his  people  use.  It  did  not  seem 
politic  to  mention  this  fact.  I  will  meet  with  his  people  at  6:45  AM 
Thursday  morning. 

I  met  with  Mr.  Moore  this  afternoon.  Mr.  Moore  is  the  branch 
chief  in  the  plating  area,  and  he  also  pledged  his  support  for  the 
parts  tracking  effort.  We  had  met  with  Mr.  Moore  earlier  last  month, 

and  he  had  expressed  reservations.  He  still  feels  that  we  would  have 

more  success  with  interview  data  than  with  logging  parts  as  they 
actually  enter  the  plating  process.  He  refered  me  to  Mr.  Kneapper, 
who  is  the  first  line  supervisor  for  the  area.  Mr.  Kneapper  and  I 
discussed  the  matter,  and  he  felt  it  would  be  very  difficult  to  log 
the  items  into  a  book  at  the  beginning,  of  the  process.  This  is  due  to 
the  variability  of  the  plating  processes  used,  the  various  mandatory 
dwell  times  involved,  and  diverse  workload/prioritization 
considerations.  We  agreed  to  modify  our  efforts  in  this  RCC,  and  he 
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9/12/90  - 

I  obtained  both  the  overall  WCD  as  well  as  the  high  level  stats 
for  the  1st  stage  compressor  inlet  housing  from  Susan  Randolph  this 
morning.  These  will  be  helpful  in  our  efforts  to  study  this  critical 
part. 


I  spent  most  of  the  day  walking  through  the  various  GTE 
process  areas,  attempting  to  get  a  better  idea  of  how  parts  are 
routed  back  and  forth  between  the  process  centers.  My  initial 
impression  is  that  the  backshops,  perhaps  because  of  their  diverse 
workloads,  are  more  well  structured  in  there  routing  and  material 
handling  practices  than  are  those  found  in  bid:  329  itself. 

I  also  spent  some  time  updating  model  files,  especially  item 
and  operation  profiles.  I  updated  the  historical  documentation  of  our 
spreadsheet  files  at  the  same  time. 
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9/13/90  - 

I  rode  around  with  the  machine  shop  material  handler  this 
morning.  It  was  extremely  informative.  The  flow  into  and  out  of  the 
machine  shop  is  well  regulated,  with  pickups  and  deliveries  made  on 
a  regular  basis.  The  incoming  and  outgoing  points  are  clearly  marked 
and  logically  organized,  and  most  WIP  is  neatly  contained  on  various 
metal  racks  bordering  the  work  areas.  I  was  also  shown  where 
items  are  delivered  and  picked  up  in  the  plating  area,  as  well  parts 
pool  in  bid.  329.  I  would  suggest  that  there  are  several  areas  in  bid. 
329  which  could  benefit  from  this  structured  routing  system,  and  I 
will  discuss  these  in  more  detail  at  a  later  time. 

Mr.  Gardner  and  I  met  with  Pete  Garza,  Susan  Schattle,  and  the 
two  ALC  task  order  leaders  this  afternoon.  We  discussed  various 
items  of  interest  and  concern  that  they  had.  For  the  most  part,  it 
was  decided  that  MDMSC/ALC  personnel  need  better  communication, 
and  our  ALC  teammates  took  most  of  the  action  items  required  to 
accomplish  this.  We  agreed  to  be  more  available  with  our  daily  and 
weekly  objectives,  as  well  as  communicating  these  to  our  task  order 
leaders.  I  feel  as  though  we  have  always  done  this  to  some  extent  in 
the  GTE  area,  but  I  admit  that  improved  communications  is  always  a 
worthy  goal.  The  most  important  point  to  come  from  this  meeting 
was  the  allowing  of  interviewing  in  certain  areas  of  the  GTE  repair 
processes.  Work  sampling/parts  tracking  will  continue  unabated.  I 
was  very  grateful  to  Mr.  Gonzales  for  this,  as  it  will  greatly  assist 
my  efforts  to  structure  the  operation  profiles  for  the  model. 

9/14/90  - 

I  spent  today  performing  the  parts  tracking  tasks  in  machine 
shop  and  plating,  as  well  as  contacting  the  various  supervisors  to 
set  up  interviewing  for  next  week.  I  also  assisted  Mr.  Premo  with 
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IPI  EXPERIMENT AT ION 


1)  Reduce  WIP.  What  effect  would  a  reduction  in  WIP  cause  on 
throughput? 

Accelerate  WIP  and  analyze  the  effect  on  production. 

-)  [f.j.j'y  b.  Increase  WIP  and  analyze  the  effect  on  production. 

c.  For  Phil:  calculate  WIP(  $  amounts) 

7  2)  Reduce  manpower  by  5  ,  10,  15,  and  20%. 

a.  What  adverse  effect  does  this  have  on  throughput? 

b.  What  adverse  effect  does  this  have  on  flowtime? 
if  3)  Simulate  Surge  Conditions; 

a.  Increase  GTE  demand  by  25,  50,  75,  100%. 
rjyji  t-  >b.  Increase  «  of  shifts!  PSI  .  PGB ,  PNC) 

C  4)  How  will  the  Short  Stack  tranfer  to  B329  effect  throughput? 

5)  Reduce  the  GTE  rejection  rate. 

a.  Reduce  GTE  rejection  rates  in  2%  increments  and  analyze 
the  effect  on  production. 

£j  Reduce  the  Sub/Final  assembly  rejection  rate. 

a.  Reduce  machine  shop  rejected  items  in  2%  increments  and 
analyze  its  effect  on  production. 

q  7)  GTE  Inductions. 

a.  Vary  v.ne  GTE  induction  rate  :  -  constant  inductions 

-  once  a  month 

*  A  detailed  analysis  of  each  experimentation  run  and 
associated1  savings  is  required. 
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EXPERIMENTATION  TAGUCHI  SET  UP 

GTE  experimentation  consisted  of  the  taguchi  array  *-(4)L(g).  This  is  an  L(g)  inner 
array  with  an  L(4)  outer  array .  36  runs  are  needed  for  the  experimentation  [L(9)  * 
L(4)j.  Two  seeds  were  used  for  each  experiment  and  the  results  averaged  for  a  total  of 
72  runs. 

The  L(g)  array  consists  of  4  factors  at  3  levels  each.  The  factors  and  levels  are: 

Factor  L(9)  1:  Manpower 

Level  1 :  As  Is 

Level  2:  Decrease  by  10% 

Level  3:  ,  Decrease  by  20% 

Factor  L(g)  2:  Workload 

Level  1 :  As  Is 

Level  2:  Increase  by  50% 

Level  3:  Increase  by  100% 

Factor  L(9)  3:  Reject  rate  at  final  test 

Level  1 :  As  Is 

Level  2:  Decrease  by  50%  (to  1 2%) 

Level  3:  Decrease  by  100%  (to  0%) 

Factor  L(9)  4:  Work  in  Process  -  for  GTE  subcomponents 

Level  1 :  As  Is 

Level  2:  Create  initial  floating  stock  to  10%  of  average  WIP 

Level  3:  Create  initial  floating  stock  to  30%  of  average  WIP 


The  L(4)  array  consists  of  2  factors  at  2  levels  each.  The  factors  and  levels  are: 

Factor  L(g)  1 :  Moving  much  of  the  bearing  housing  work  in-house  to  GTE 

Level  1 :  As  Is 

Level  2:  Moving  in  house 

Factor  L(g)  2:  Inductions 

Level  1 :  As  Is  in  model-inductions  randomly  through  the  month. 

Level  2:  Inducting  all  GTEs  at  day  1  of  each  month 
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EXPERIMENTATION  -  PRELIMINARY  RESULTS 

The  following  section  describes  the  results  shown  by  examining  the  inputs  .o  and  the 
outputs  from  experimentation: 

BEARING  HOUSING  -  Moving  the  bearing  housing  in-house  makes  sense  because  of 
the  large  amount  of  time  the  parts  sit  in  backshops  waiting  to  be  worked.  Moving  the 
work  in  house  can  remove  most  of  the  waiting  time  since  the  part  is  now  most  worked 
under  GTE  control.  The  results  effect  flowtimes  of  the  bearing  housing,  but  not  the 
overall  GTE  flow  times  because  other  subassemblies  have  longer  flowtimes. 

INDUCTIONS  -  Inducting  the  GTEs  at  the  beginning  of  the  month  adds  about  4  days  to 
the  flowtime,  since  there  is  a  large  number  of  GTEs  at  once  waiting  for  disassembly 
[but  excluding  the  time  spent  waiting  for  subassemblies,  processing  flowtime 
increases  by  about  40%].  It  is  better  to  spread  the  inductions  over  the  course  of  the 
month.  Weekly  inductions  would  ease  the  strain  on  inducting  large  numbers  at  the 
beginning  of  the  month. 

MANPOWER  -  Manpower  was  reduced  for  in-house  personnel  in  building  329.  While 
the  10%  reduction  showed  little  effect ,  a  20%  reduction  shows  an  effect.  Mainly  the 
incoming  inspectors  are  affected,  since  they  are  the  highest  utilized  in  the  model. 

WORKLOAD  -  Increasing  the  workload  by  50%  has  little  effect,  but  increasing  it  by 
100%  has  a  large  effect.  Again,  the  incoming  inspectors  are  they  bottleneck.  If  the 
workload  were  to  increase  above  50%,  either  the  inspectors  will  have  to  inspect  faster 
or  their  number  should  be  increased.  It  appears  from  the  historical  data  that  personnel 
in  the  MATPNC  area  do  much  of  the  inspection  of  the  parts  anyway.  If  the  workload 
were  to  increase,  PNC  may  be  able  to  formally  share  in  the  inspection  of  the  parts. 

REJECT  RATE  -  Decreasing  the  reject  rate  improves  the  model  flowtimes.  The  effect  is 
small  because  the  most  of  the  flowtime  for  a  GTE  is  spent  waiting  [in  the  model]  for  its 
subcomponents.  While  the  effect  in  the  model  is  small,  the  effect  on  the  GTE 
production  process  would  be  large  because  of  the  scrambling  that  occurs  at  the  end  of 
every  month  to  meet  the  monthly  production  goals. 

WORK  IN  PROCESS  -  Finished  subcomponents  were  put  into  the  model  to  show  the 
effect  of  overinducting  GTEs  so  that  a  "good"  part  can  be  stripped  off  a  GTE  in  order  to 
put  on  a  GTE  that  is  almost  ready  to  be  sold.  The  effect  is  to  reduce  the  overall  flowtime 
for  a  GTE,  but  to  increase  the  overall  number  of  subcomponents  in  the  model.  When 
over-induction  occurs  over  a  large  period  of  time,  a  large  amount  of  work  in  process 
occurs. 

SUMMARY 

Much  of  the  effects  from  experimentation  were  obscured  by  the  fact  that  most  of  the 
flowtime  for  a  subcomponent  is  spent  sitting  idle.  Less  than  5%  of  the  time  is  needed 
for  processing.  Most  of  the  idle  time  is  spent  in  backshops  that  GTE  has  no  control 
over.  The  historical  data  suggests  that  the  excessive  flowtimes  are  due  to  a  lack  of 
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coordination  arising  from  a  part  travelling  all  over  the  base  to  many  different 
backshops  rather  than  waiting  for  busy  equipment  or  manpower.  Since  the  backshops 
service  a  large  number  of  customers  [often  with  the  GTE  workload  a  small  part  of  their 
entire  workload],  they  have  little  incentive  to  produce  the  needed  parts  in  a  timely 
matter. 

Moving  the  work  in-house  to  the  GTE  area  would  provide  GTE  control  over  the  process 
and  would  reduce  the  subassembly  flowtimes  drastically  [an  estimated  reduction  of 
60-85%].  Most  of  the  large  current  WIP  would  not  be  needed  to  support  monthly 
production  and  over-inductions  in  order  to  meet  production  goals  would  not  be 
needed  if  the  work  was  performed  in-house  in  building  329. 

If  the  manpower  and  machines  currently  being  used  in  the  backshops  were  to  be 
transferred  to  GTEs,  the  only  additional  cost  would  be  the  moving  cost.  As  much  of  the 
work  as  possible  should  be  moved  in  house.  An  informal  JIT-pull  system  currently 
exists  [supervisors  try  to  "pull"  critical  parts  out  of  the  backshop],  but  a  more-formal  one 
could  be  set  up  if  more  of  the  work  were  to  performed  in-house. 

An  automated  part  tracking  system  would  greatly  aid  in  the  management  of  the  in- 
house  work,  since  problem  areas  could  be  identified  quickly  [areas  where  critical  parts 
are  waiting]  and  management  would  have  the  ability  to  resolve  the  problems.  For  the 
same  reasons  an  automated  part  tracking  system  would  greatly  aid  in  the 
management  of  the  current  in-house  work. 

Currently  inductions  are  such  that  a  large  number  of  GTEs  are  disassembled  at  the 
beginning  of  the  month,  and  a  large  number  are  assembled  and  sold  at  the  end  of  the 
month.  This  results  in  manpower  and  equipment  that  is  highly  utilized  part  of  the  time 
and  idle  the  much  of  the  time.  Inducting  GTEs  on  a  weekly  schedule  and  selling  them 
on  a  weekly  schedule  would  smooth  the  demand  on  resources  and  increase 
production  [rather  than  being  idle  due  to  a  lack  of  work  at  the  beginning  of  the  month, 
personnel  could  be  working  on  selling  GTEs. 

Smoothing  inductions  and  sells,  bring  work  in-house  and  adding  an  automated  part 
tracking  system  could  increase  GTE  production  by  20-30%  and  quality  by  40%. 
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WHEEL&SHAFTASSY.  84  81  81  1.01  1.00  1.01  16.3  24.1  32.0 
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EXP  ALL  SUMMARY 


November,  1990 


583 


Gffi  -  EXP81,1 

GTE  EXP  1  SPR 

RUNJ1 

RUN  12 

ITEMNAfE 

FI/CM  TOE 

ST  CEv 

NUM  OUT 

NtW  IN 

AVEWIP 

FLOW  THE 

ST  DEV 

NUM  OUT 

NUM  IN 

AVE  WIP 

iST.STG.CCtBRfDlEF 

993.14 

519.99 

ffl 

TO 

7.4 

973.98 

586.94 

€9 

71 

7.8 

1ST.STG.INLETA3SY. 

1573.51 

864.05 

© 

70 

12 

1460.29 

866.14 

73 

71 

11.8 

2N).STC.CXm.,DYEF 

2008.63 

1473.81 

73 

70 

15.9 

1619.97 

1007.23 

68 

71 

13.7 

2tD.STG.DIEF.AS5Y 

3317.43 

1335.24 

129 

130 

49.2 

3247.68 

1142.56 

131 

131 

49.5 

2ND.STG.DIFF.BSG. 

2247.43 

1483.02 

75 

70 

17.6 

2188.59 

1222.81 

© 

71 

19.8 

2tOSlG.CXlBR.HSG. 

2175.55 

1044.55 

76= 

73 

17.1 

2130.89 

1011.12 

73 

71 

17 

ACCESSORY  CASE 

420.01 

179.95 

130 

130 

6.3 

436.37 

224.49 

130 

131 

6.5 

BACKSHCP  180 

1300.72 

421.16 

71 

70 

10 

1278.96 

437.96 

73 

71 

10.5 

BACKSHCP  397 

666.12 

577.48 

128 

130 

9.8 

636.79 

597.26 

131 

131 

9.4 

GEARING  HSG. 

2585.21 

1127.95 

77 

70 

21.2 

2741.4 

1798.16 

76 

71 

22.4 

COB.  CUMBER  LNG. 

709.45 

196.79 

© 

73 

5.3 

737.19 

217.27 

73 

71 

5.9 

OCJBRESSCR  INLET 

1789.64 

1120.51 

135 

130 

26.6 

1572.88 

1168.66 

129 

131 

23.8 

GTE  -397 

3508.18 

209.5 

127 

132 

52.7 

3492.54 

197.13 

133 

132 

53.2 

MATPSI  180  ONLY 

717.69 

159.8 

67 

73 

5.5 

723.03 

144.5 

71 

71 

5.8 

MATPSI  397  CNLY 

737.99 

156.43 

133 

130 

11.1 

729.19 

150.48 

128 

131 

10.9 

1CRUS  TURBINS 

1009.01 

354.64 

© 

70 

7.6 

1001.16 

398.96 

73 

71 

8 

TURBINS  BRG.  HSG. 

2386.49 

2010.9 

136 

130 

31 

2557.69 

2137.75 

124 

131 

40 

TURBINS  N3ZZU3  180 

1545.23 

1022.23 

© 

70 

12.2 

1542.56 

1116.59 

m 

71 

12.3 

TURBINS  NOZZLE  397 

2050.52 

1758.16 

133 

130 

30.3 

1839. S3 

1974.52 

126 

131 

28 

WHEELSSHAFTASSY. 

2105.31 

1045 

75 

70 

15.8 

1930.78 

765.55 

74 

71 

15.7 

TWO  RUN  AVERAGE 
item  Name 

ETCH  TINE  ST  DEV 

NUM  CUT 

NUM  IN 

AVE  WIP 

1ST.STC.C04GR.DIEF 

983.6  568.5 

69.0 

70.5 

7.6 

lST.STC.DHETASSY. 

1516.9  865.1 

67.5 

70.5 

11.9 

2Nl.STG.CXt«R.DIFF 

1814.3  1240.5 

69.0 

70.5 

14.8 

2fO.STG.DIEF.  ASSY 

3282.6  1238.9 

130.0 

130.5 

49.4 

2ND.STG.DIEF.HSG. 

2218:0  1352.9 

67.5 

70.5 

18.7 

2fOSTG.CXJBR.HSG. 

2153.2  1027.8 

73.0 

70.5 

17.1 

ACCESSORY  CASE 

428.2  202.2 

130.0 

130.5 

6.4 

BACKSHCP  180 

1289.8  429.6 

72.0 

70.5 

10.3 

BACKSHCP  397 

651.5  587.4 

129.5 

130.5 

9.6 

BEARING  HSG. 

2663.3  1463.1 

76.5 

70.5 

21.8 

COE.  CHAMBER  LN3. 

723.3  207.0 

69.5 

70.5 

5.6 

OCMPRESSCR  INLET 

1681.3  1144.6 

132.0 

130.5 

25.2 

— wraiiwwii  ii 


MATPSI  180  CNLY 

720.4 

152.2 

69.0 

70.5 

5.7 

MATFSI  397  CNLY 

733.6 

153.5 

129.0 

130.5 

11.0 

TCRUS  TURBINE 

1005.1 

376.8 

71.0 

70.5 

7.8 

TURBINS  BRG.  HSG. 

2472.1 

2074.3 

130.0 

130.5 

37.0 

TURBINS  NOZZLE  180 

1543.9 

1CS9.4 

66.5 

70.5 

12.3 

TURBINE  NOZZLE  397 

1945.0 

1866.3 

129.5 

130.5 

29.2 

WHEELSSHAETASSY. 

2018.0 

905.3 

74.5 

70.5 

15.8 

GTE  -  EXPI2.1 

PUNS1 

ITEM  NANE 

FLCW  TINE  ST  DEV 

NUM  CUT 

NUM  IN  AVE  WIP 

RUN  12 

FLCW  TIME  ST  DEV 

NM  cur 

NUM  IN 

AVE  WIP 

lST.STG.CCtER.DIEF 

1009.15  558.27 

107 

107 

12.1 

932.47  502.31 

107 

109 

11.6 

1ST.STG.INLETASSY. 

1572.49  794.79 

104 

107 

19.4 

1487.97  1050.19 

107 

109 

19.9 

2fO.STG.OCMPR.DIEF 

1746.87  1188.04 

113 

107 

21.8 

1877.09  1242.37 

104 

109 

23.3 

2ND . STG . DIFF. ASSY 

3323.46  1295.12 

202 

200 

76.3 

3277.9  1278.03 

209 

200 

75.3 

2ND.STG.DIEF.HSG. 

2111.94  1322.59 

102 

107 

26.2 

1968.05  1378.98 

111 

109 

23.9 

2fCSTG.CaBR.HSG. 

2299.82  1125.14 

109 

107 

29 

2086.38  1163.02 

103 

109 

25.2 

ACCESSORY  CASE 

427.71  200.25 

204 

200 

9.8 

419.62  219.38 

198 

200 

9.5 

BACKSHCP  180 

1246.29  397.41 

107 

107 

15.3 

1326.13  410.22 

106 

109 

16.3 

BACKSHCP  397 

707.52  770.55 

198 

200 

16.2 

722.39  857.95 

205 

200 

16.9 

BEARING  HSG. 

2612.59  1352.22 

108 

107 

32.6 

2644.67  1440.36 

108 

109 

32.3 

<3343.  CHANGER  LN3. 

725.04  182.02 

107 

107 

9 

710.92  190.36 

108 

109 

8.9 

OCIBRESSai  INIET 

1626.86  1117.91 

200 

200 

ttnjfiMm 

39 

ttuUMMS 

1702.42  1214.28  198 

200 

GTE  -397 

3340.61 

221.75 

198 

200 

GTEJXP 

1  S  Pfl  50. 4 

153.73 

206 

200 

75.1 

NTOPSI  180  CNLY 

836.43 

169.78 

107 

107 

10.2 

821.03 

162.65 

108 

109 

10.2 

NTOPSI  397  CNLY 

851.25 

170.05 

201 

200 

19.5 

839.39 

169.24 

200 

200 

19.1 

TORUS  TURBINE 

1042.83 

390.67 

106 

107 

12.7 

979.1 

388.02 

105 

109 

12.2 

TURBINE  BRG.  HSG. 

2S02.21 

1996.01 

197 

200 

57.2 

2405.53 

1827.08 

203 

200 

55.7 

TURBINE  NOZZLE  180 

1787.35 

1336.38 

114 

107 

22 

1828.36 

1436.17 

107 

109 

21.8 

TURBINE  NOZZLE  397 

1923.18 

1911.68 

198 

200 

46.6 

1649.21 

1673.04 

199 

200 

40.9 

WNEELSSHAETASSY. 

1881.89 

696.75 

109 

107 

23.3 

1912.17 

756186 

104 

109 

24.1 

TWO  RUN  AVERAGE 

ITEM  NWE  FLCWTHC  ST  CEV 

NLMCUT 

NUM  IN 

AVE  WIP 

1ST.STC.0»PR.DIFF 

970.8  530.3 

107.0 

108.0 

11.9 

IST.STC.INUSrASSY. 

1530.2  922.5 

105.5 

108.0 

19.7 

2N9.STO.oaPR.DIEF 

1812.0  1215.2 

108.5 

108.0 

22.6 

2ND.STO.DIEF.ASSY 

3300.7  1286.6 

205.5 

200.0 

75.8 

2NO.STC.DIFF.HSG. 

2040.0  1350.8 

106.5 

108.0 

25.1 

2NDSTO.COtR.HSG. 

2193.1  1144.1 

108.5 

108.0 

27.1 

AXES  SCRY  CASE 

423.7  209.8 

201,0 

200.0 

9.7 

BACKSHCP  180 

1286.2  403.8 

106.5 

108.0 

15.8 

BACKSHCP  397 

715.0  814.3 

201.5 

200.0 

16.6 

BEARING  HSG. 

2628.6  1396.3 

108.0 

108.0 

32.5 

COB.  CHANBER  LN3. 

718.0  186.2 

107.5 

108.0 

9.0 

COfRESSCR  INLET 

1664.6  1166.1 

199.0 

200.0 

38.7 

'  *  *■  " -V '-i  *  k  3 

.  - -  m "  •  7 

NTOPSI  180  CNLY 

828.7  166.2 

107.5 

108.0 

10. 2 

NTOPSI  397  CNLY 

845.3  169.6 

200.5 

200.0 

19.3 

TORUS  TOJRBINE 

1011.0  389.3 

106.5 

108.0 

12.5 

TURBINE  BRG.  HSG. 

2453.9  1911.5 

200.0 

200.0 

56.5 

TURBINE  NOZZLE  180 

1807.9  1386.3 

110.5 

108.0 

21.9 

TURBINE  NOZZLE  397 

1786.2  1792.4 

198.5 

200.0 

43.8 

WNEELSSHAFTASSY . 

1897.0  726.8 

106.5 

108.0 

23.7 

GIE  -  EXPI3,1 

PUNI1 

RUN  *2 

ITEM  NNC 

FIOH  TOE 

ST  DEV 

NUM  COT 

NUM  IN 

AVE  WIP 

now  THE 

ST  CEV 

NUM  cur 

NUM  IN 

AVE  WIP 

1ST.STC.COCR.DIFF 

976.07 

523.57 

137 

142 

15.2 

1095.05 

717.73 

145 

144 

17.6 

1ST.STC.  INIETASSY. 

1644.01 

924.63 

144 

142 

26.2 

1513.3 

859.56 

144 

144 

25.1 

2ND.STO.OOtR.DIFF 

1841.6 

1292.08 

140 

142 

29 

1765.32 

1230.08 

ISO 

144 

27.8 

2ND. STC.DIFF.  ASSY 

3249.72 

1190.2 

268 

267 

99.7 

3128.84 

1094.75 

257 

266 

95.3 

2NO.STC.DIEF.HSG. 

2042.17 

1432.76 

152 

142 

32.6 

2041.3 

1276.18 

ISO 

144 

35 

2NCSTC.0CttR.HSG. 

23S8.2I 

1223.84 

144 

142 

37.3 

2302.25 

1317.79 

151 

144 

30 

ACCESSORY  CASE 

406.26 

190.03 

271 

267 

12.7 

430.3 

183.65 

269 

266 

13 

BACKSHCP  180 

1297.64 

440.15 

140 

142 

20.6 

1336.21 

453.4 

145 

144 

22.1 

BACKS HOP  397 

699.84 

657.43 

271 

267 

22.1 

775.16 

894.15 

266 

266 

22.7 

BEARING  HSG. 

2732.09 

1624.96 

149 

142 

42.3 

2919.85 

1896 

151 

144 

48i7 

OCMB.  CHANCER  INS. 

715.44 

178.02 

136 

142 

11.3 

721.76 

190.06 

146 

144 

11.7 

OTCRESSCR  INLET 

1658.43 

1182.04 

271 

267 

50.8 

1649.51 

1134.43 

274 

266 

49.5 

GIE  -180 

3188.61 

617.93 

120 

144 

53 

3589.92 

552.98 

US 

144 

60.7 

GIE  -397 

3356.86 

437.44 

228 

264 

104.1 

3679.43 

562.87 

213 

264 

111.8 

NTOPSI  180  CNLY 

3145.89 

670.94 

no 

142 

51.5 

3578.56 

590.29 

108 

144 

59.5 

(TORSI  397  ONLY 

3138.93 

684.94 

201 

267 

96.2 

3596.91 

639.93 

202 

266 

108.3 

TORUS  TUR3INE 

1058.25 

373.54 

140 

142 

16.7 

1011.22 

355.61 

147 

144 

16.4 

TURBINE  BRG.  HSG. 

2280.33 

1856.41 

262 

267 

70.9 

2465.49 

1914.42 

267 

266 

73.4 

TURBINE  NOZZLE  180 

1689.72 

1173.18 

145 

142 

26.7 

1710.75 

1210.48 

144 

144 

28.9 

TURBINE  NOZZLE  397 

2035.99 

2007.42 

257 

267 

65.8 

1924.79 

1829.96 

265 

266 

58 

WEELSSHAFTASSY . 

2000.14 

825.53 

141 

142 

31.9 

2012.75 

790.22 

146 

144 

33.6 

TWORUN  AVERAGE 

ITEM  NAME 

FLOW  THE  ST  CEV 

NLMCUT 

NUM  IN 

AVE  WIP 

IST.STC.OCtCR.DIFF 

1035.6  620.7 

141.0 

143.0 

16.4 

1ST.  STC.  INIETASSY. 

1578.7  892.1 

144.0 

143.0 

25.7 

2tD.STC.OC(CR.DIFF 

1803.5  1261.1 

145.0 

143.0 

28.4 

2ND. STC.DIFF. ASSY 

3189.3  1142.5 

262.5 

266.5 

97,5 

2ND.STC.DIFF.HSG. 

2041.7  1354.5 

151.0 

143.0 

33.8 

2NDSTC.CaCR.1iSG. 

2330.2  1270.8 

147.5 

143.0 

37.2  „ 

St5 

GIE  -  EXPI4,1 


FUNI1  RUN  12 


ITEM  NAME 

now  TINE 

ST  cev 

MM  CUT 

MM  IN 

AVE  WIP 

FLOW  TINE 

ST  CEV 

NUM  CUT 

MM  IN 

AVE  WIP 

IST.STG.OCtra.DIFF 

1127.55 

687.1 

© 

70 

8.5 

1011.41 

552.1 

73 

71 

7.9 

1ST.STG.INLETASSY. 

1644.91 

907.33 

68 

73 

12.5 

1527.8 

759 

76 

71 

12.2 

2ND.STG.OCM5fl.DIFF 

1668.52 

1368.61 

71 

70 

12.6 

1596.7 

1048.52 

76 

71 

13 

2ND.STG.DIFF.ASSY 

3197.88 

1192.59 

139 

130 

47.8 

3221.49 

1054.03 

136 

131 

48.9 

2ND.STG.DIFF.HSG. 

2041.59 

1422.07 

73 

73 

16 

2111.51 

1334.63 

65 

71 

17.2 

2tOSTG.OCtra.HSG. 

2037.82 

1014.1 

76 

73 

15.7 

2447.97 

1366.69 

75 

71 

20.1 

ACCESSORY  CASE 

457.9 

210.69 

133 

130 

6.8 

448.84 

223.41 

132 

131 

6.7 

BACKSHCP  180 

1237.21 

430.81 

TO 

70 

9.5 

1299.18 

444.93 

74 

71 

10.5 

BACKSHCP  397 

783.39 

734.47 

127 

130 

11.4 

727.53 

687.12 

127 

131 

11.3 

BEARING  HSG. 

2972.83 

1827.33 

76 

70 

22.9 

2989.33 

2024.79 

76 

71 

23.5 

COM3.  CHAMBER  LNG. 

762.23 

188.12 

68 

73 

5.8 

714.26 

184.58 

7D 

71 

5.7 

oaraEsscR  iniet 

1610.63 

1048.26 

128 

130 

24.5 

1669.86 

1150.86 

136 

131 

25.1 

GIE  -180 

2278.65 

291.06 

75 

72 

17.9 

2354.78 

247.41 

73 

72 

19.2 

GIE  -397 

2457.21 

226.13 

137 

132 

36.7 

2473.71 

181.11 

136 

132 

37.3 

MATPSI  180  ONLY 

741.56 

176.5 

67 

73 

5.6 

738.27 

153.14 

71 

71 

5.9 

MATPSI  397  ONLY 

750.39 

140.54 

129 

130 

11.2 

733.15 

153.42 

131 

131 

11 

TORUS  TURBINE 

1025.95 

339.45 

68 

70 

7.9 

1027.98 

348.2 

72 

71 

8.3 

TURBINE  ERG.  HSG. 

2622.98 

2187.47 

131 

130 

39.8 

2519.33 

1971.2 

137 

131 

40.4 

TURBINE  NOZZLE  180 

1728.54 

1496.29 

72 

73 

13.4 

2043.98 

1573.17 

76 

71 

16.1 

TURBINE  NOZZLE  397 

1888.99 

1759.11 

132 

IX 

27.5 

1864.89 

1545.37 

126 

131 

29.5 

HEELSSHAFTASSY. 

1893.15 

716.47 

® 

73 

14.6 

1953.35 

919.13 

6) 

71 

16.4 

TWO  RUN  AVERAGE 
ITEM  NAtE 

now  TINE 

ST  CEV 

MM  OUT 

MM  IN 

AVE  WIP 

IST.STG.OCtra.DlEF 

1069.5 

619.6 

71.0 

70.5 

8.2 

1ST.STG. INLETASSY. 

1586.4 

833.2 

72.0 

70.5 

12.4 

2NO.STG.OCtra.DIFF 

1632.6 

1208.6 

73.5 

70.5 

12.8 

2tO.STG.DIFF.ASSY 

3209.7 

1123.3 

137.5 

130.5 

48.4 

2tO.STG.DIFF.HSG. 

2076.6 

1378.4 

67.5 

70.5 

16.6 

2NOSTG.OCtra.HSG. 

2242.9 

1190.4 

75.5 

70.5 

17.9 

ACCESSORY  CASE 

453.4 

217.1 

132.5 

130.5 

6.8 

BACKS HOP  180 

1268.2 

437.9 

72.0 

70.5 

10.0 

BACKSHCP  397 

755.5 

710.8 

127.0 

130.5 

11.4 

BEARING  HSG. 

2981.1 

1926.1 

76.0 

70.5 

23.2 

COMB.  CHAMBER  LNG. 

738.2 

186.4 

69.0 

70.5 

5.8 

COMPRESSOR  INIET 

T640.2 

1099.6 

132.0 

130.5 

24.8 

OTE:--:397, 

MATPSI  180  ONLY 

739.9 

164.8 

69.0 

70.5 

5.8 

MATPSI  397  ONLY 

741.8 

147.0 

130.0 

130.5 

11.1 

TORUS  TURBINE 

1027.0 

343.8 

70.0 

70.5 

8.1 

TURBINE  ERG.  HSG. 

2571.2 

2079.3 

134.0 

130.5 

40.1 

TURBINE  NOZZLE  180 

1886.3 

1534.7 

74.0 

70.5 

14.8 

TURBINE  NOZZLE  397 

1876.9 

1652.2 

129.0 

130.5 

28.5 

HEELSSHAFTASSY. 

1923.3 

817.8 

66.5 

70.5 

15.5 

3 


GIE  -  EXPH5.1 


HJNI1 


GTE  EXP  1  SPR 
RUN  12 


ITEM  NAME 

FLOW  THE 

ST  DEV 

NUM  CUT 

NUM  IN 

AVE  WIP 

FICW  THE 

ST  DEV 

NUM  OUT 

NUM  IN 

AVE  WIP 

1ST.STG.CCKR.DIEF 

892.65 

470.76 

103 

107 

11.2 

885.76 

415.22 

105 

109 

11 

1ST .  STG .  INIETASSY . 

1597.66 

1033.52 

109 

107 

19.9 

1642.67 

1052.61 

108 

109 

20.9 

2ND.STG.CCKR.DIEF 

1848.83 

1162.96 

109 

107 

23.4 

1674.32 

1192.62 

108 

109 

21.7 

2tD. STG.  DIEF.  ASSY 

3247.75 

1136.29 

196 

200 

75 

3231.48: 

1151.58 

207 

200 

76.5 

2ND.STG.DIFF.HSG. 

2091.64 

1304.19 

110 

107 

25.7 

2039.76 

1367.42 

113 

109 

25.2 

2tOSTG.COfR.HSG. 

2264.03 

1104.94 

104 

107 

28.6 

2431.69 

1170.7 

108 

109 

29.9 

ftXESSCRY  CASE 

416.07 

207.57 

204 

200 

9.5 

-M3.47 

203.49 

198 

200 

10.2 

BACKSHCP  180 

1285.05 

424.88 

111 

107 

15.7 

.  .‘3.53 

449.82 

106 

109 

15.7 

BACKSHCP  397 

670.02 

668.76 

205 

200 

15.4 

715.51 

763.8 

202 

200 

16.1 

BEARItG  HSG. 

2870.81 

1800.56 

107 

107 

36 

2679.08 

1563.66 

105 

109 

33 

COB.  CHAMBER  LtG. 

709.55 

179.86 

106 

107 

8.7 

723.05 

163.94 

109 

109 

9 

OMRESSCR  INLET 

1548.78 

1061.5 

201 

200 

35.7 

1677.17 

1232.28 

195 

200 

37.5 

GIE  -180 

3082.7 

188.05 

106 

108 

38.2 

2875.63 

189.76 

107 

108 

3S.4 

GIE  -397 

3469.5 

178.19 

195 

200 

79.2 

3491.41 

133.79 

206 

200 

80.6 

MWPSI  180  CNLY 

1188.39 

228.86 

106 

107 

14.6 

1312.86 

225.7 

102 

109 

16.1 

WVIPSI  397  CNLY 

1171.31 

202.22 

191 

200 

26.9 

1301.43 

209.41 

195 

200 

29.7 

TCRUS  TURBItE 

1053.57 

431.99 

107 

107 

12.8 

1079.86 

466.33 

102 

109 

13.4 

TURBINE  BBS.  HSG. 

2369.37 

1909.23 

206 

200 

55.5 

2647.89 

2069.61 

191 

200 

63.9 

TURBINE  ffiZZIE  180 

1672.44 

1272.55 

104 

107 

22.7 

1915.55 

1354.1 

104 

109 

24.1 

TURBItE  NDZZLE  397 

1836.99 

1711.8 

200 

200 

43 

2018.4 

1894.72 

201 

200 

46 

HEEL4SHAFTASSY. 

2035.19 

914.13 

103 

107 

25 

1957.02 

857.04 

105 

109 

24.2 

TWO  RUN  AVERAGE 

ITEM  tWC 

FDOW  THE 

ST  DEV 

KM  OUT 

NUM  IN 

AVE  WIP 

1ST.STG.OCKR.DIEF 

889.2 

443.0 

104.0 

108.0 

11.1 

1ST.STG.XNLETASSY. 

1S20.2 

1043.1 

108.5 

108.0 

20.4 

2tD.STG.CCKR.DIEF 

1761.6 

1177.8 

108.5 

108.0 

22.6 

2tD.STG.DIEF.ASSY 

3239.6 

1143.9 

202.5 

200.0 

75.8 

2tO.STG.DIEF.HSG. 

2065.7 

1335.8 

111.5 

108.0 

25.5 

2tOSTG.OCM?R.HSG. 

2347.9 

1137.8 

106.0 

108.0 

29.3 

ACCESSORY  CASE 

429.8 

205.5 

201.0 

200.0 

9.9 

BACKSHCP  180 

1279.3 

437.4 

108.5 

108.0 

15.7 

BACKS  KP  397 

692.8 

716.3 

203.5 

200.0 

15.8 

BEARItG  HSG. 

2774.9 

1682.1 

106.0 

108.0 

34.5 

OCM3.  CHAM3ER  UG. 

716.3 

171.9 

107.5 

108.0 

8.9 

OCMRESSOR  1NIET 

1613.0 

1146.9 

198.0 

200.0 

36.6 

MATPSI  180  CNLY 

1250.6 

227.3 

104.0 

108.0 

15.4 

tWIPSI  397  CNLY 

1236.4 

205.8 

193.0 

200.0 

28.3 

TCRUS  TURBItE 

1066.7 

449.2 

104.5 

108.0 

13.1 

TURBItE  BRG.  HSG. 

2508.6 

1989.4 

200.0 

200.0 

59.7 

TURBItE  NOZZLE  180 

1794.0 

1313.3 

104.0 

108.0 

23.4 

TURBItE  NOZZLE  397 

1927.7 

1803.3 

200.5 

200.0 

44.5 

WHEELS  SHAETASSY . 

1996.1 

885.6 

104.0 

108.0 

24.6 

GIE  -  EXPS6.1 


RUJJl 


ITEM  fW-E 

FICW  THE 

ST  CEV 

KJMCUT 

NUM  IN 

1ST.STG.OCKR.DIEF 

982.6 

593.8 

137 

142 

1ST.STG.INIETASSY. 

1589.26 

868.7 

135 

142 

2fO.STG.OCKR.DIFF 

1637.52 

1160 

137 

142 

2tD.STG.DIEF.ASSY 

3309,06 

1193 

266 

267 

2tO.STG.DIEF.HSG. 

2087.1 

1312 

144 

142 

2tDSTG.CCMPR.HSG. 

2373.75 

1305 

146 

142 

ACCESSORY  CASE 

435.48 

214.2 

272 

267 

•BACKSHCP  180 

1334.29 

461.9 

137 

142 

BACKSHCP  397 

746.69 

719 

274 

267 

BEARItG  HSG. 

2741 

1608 

138 

142 

am  aiAMBER  LtG. 

724.7 

190.5 

134 

142 

CEtFRESSCR  INLET 

1704.35 

1122 

256 

267 

GIE  -180 

4223.23 

703.5 

103 

144 

GIE  -397 

4315.52 

665.2 

199 

264 

RUN  »2 


AVE  WIP 

FICW  THE 

ST  CEV 

NUM  CUT 

KM  IN 

AVE  WEP 

15.4 

976.09 

507.4 

143 

144 

15.6 

25 

1444.2 

806.2 

146 

144. 

23.6 

27.2 

1951.01 

1319 

1  54 

144 

31.4 

101.7 

3435.13 

1249 

268 

266 

104 

32.7 

2050.24 

1242 

138 

144 

34.9 

37.3 

2333.42 

1132 

147 

144 

39.5 

13.6 

431.49 

197 

265 

266 

13.1 

21 

1337.32 

453.6 

147 

144 

22.2 

23.5 

746.81 

717.9 

268 

266 

22.4 

44 

2790.35, 

1853 

146 

144 

44.8 

11.4 

719.21 

154.5 

143 

144 

11.7 

53.5 

1640.83 

1130 

263 

266 

47.8 

70 

3999.54 

680.3 

108 

144 

67.5 

133 

4 

4104.12 

588.7 

206 

264 

125.2 

5  §7 


MOPS  r  180  CNLY 

4130.36 

696.3 

106 

142 

GffP.SXP1gggl8.65 

702.5 

107 

144 

65.1 

MOPS  I  397  CNLY 

4169.81 

724.2 

190 

267 

126.8 

3895.64 

694.3, 

196 

266 

1 1 7.8 

TCRUS  TURBItE 

988.57 

352.5 

143 

142 

15.7 

988.24 

368.9 

148 

144 

16 

TURBItE  BBS.  I1SG. 

2561.55 

2011 

275 

267 

80.4 

2296.45 

2040 

267 

266 

73.1 

TURBItE  NOZZLE  180 

1811.63 

1277 

139 

142 

28.9 

1674.22 

1157 

148 

144 

27.6 

TURBItE  NOZZLE  397 

1721.78 

1762 

261 

267 

54.7 

1852.72 

1741 

254 

266 

54.1 

HEELSSHAFTASSY. 

1911.77 

859.1 

146 

142 

31.2 

1895.14 

831 

154 

144 

31.2 

TWO  RUN  AVERAGE 
ITEM  tWE 

ETCH  THE 

ST  DEV 

1CM  CUT 

NLM  IN 

AVE  VHP 

1ST.STC.OCMPR.DIEF 

979.3 

550.6 

140.0 

143.0 

15.5 

1ST.S1G.  DJIETASSY. 

1516.7 

837.4 

140.5 

143.0 

24.3 

2fC.STC.OOLE1.DIFF 

1794.3 

1239.6 

145.5 

143.0 

29.3 

2ND. STC.DIFF.  ASSY 

3372.1 

1221.2 

267.0 

266.5 

102.9 

2fO.STC.DIEF.HSG. 

2068.7 

1276.8 

141.0 

143.0 

33.8 

2tOSTC.OCMPR.HSG. 

2353.6 

1218.7 

146.5 

143.0 

38.4 

AXES9CRY  CASE 

433.5 

205.6 

268.5 

266.5 

13.4 

BACKS  HOP  180 

1335.8 

457.7 

142.0 

143.0 

21.6 

BACKSHCP  397 

746.8 

718.4 

271.0 

266.5 

23.0 

BEARINS  HSG. 

2765.7  1730.6 

142.0 

143.0 

44.4 

COE.  CHAMBER  LtG. 

722.0 

172.5 

138.5 

143.0 

11.6 

GCLPRESSCR  DUET 

1672.6 

1125.7 

259.5 

266.5 

50.7  . 

*  ■  •  • 

”  f 

MYIPSI  180  ONLY 

3994.5 

699.4 

106.5 

143.0 

66.4 

MATPSI  397  CNLY 

4032.7 

709.3 

193.0 

266.5 

122.3 

TCRUS  TURBINE 

988.4 

360.7 

145.5 

143.0 

15.9 

TLRBIfE  BBS.  HSG. 

2429.0  2025.7 

271.0 

266.5 

76.8 

TURBINS  NOZZLE  180 

1742.9 

1217.0 

143.5 

143.0 

28.3 

TURBINE  NOZZLE  397 

1787.3 

1751.8 

257.5 

266.5 

54.4 

WEEUSHAFTASSY. 

1903.5 

845.1 

150.0 

143.0 

31.2 

GIE  -  EXPI7, 1 

PUNI1 

RUN  12 

HEM  NAtE 

FLCW  THE 

ST  DEV 

MJM  OUT 

NLM  IN 

AVE  WIP 

FLCW  TIME 

ST  DEV 

tM4  OUT 

NLM  IN 

AVE  WIP 

1ST.STC.CCLPR.DIEF 

998.55 

507.67 

ffl 

X 

7.5 

871.44 

461.04 

T4 

71 

6.8 

1ST.STC.  INLETASSY. 

1678.77 

1109.55 

73 

X 

12.8 

1635.05 

907.56 

m 

71 

12.9 

2ND.STC.OCLER.DIFF 

1717.38 

1060.19 

71 

X 

14 

1974.12 

1456.09 

71 

71 

16.1 

2tO.STC.DIEF.ASSY 

3133.68 

1053.89 

135 

IX 

46.4 

3221.4 

1078.94 

135 

131 

49.3 

2tO.STC.DIEF.HSG. 

2409.39 

1477.71 

73 

X 

18.6 

1887.32 

1428.39 

X 

71 

15 

2tOSTC.OCMPR.HSG. 

2305.27 

1053.6 

73 

X 

17.8 

2573.18 

1214.96 

X 

71 

20.9 

AOCESSCRY  CASE 

444.48 

218.6 

130 

IX 

6.7 

465.94 

211.91 

129 

131 

7 

BACKSHCP  180 

1299.89 

452.89 

68 

X 

10 

1263.44 

454.59 

ffl 

71 

10.3 

BACKSHCP  397 

625.49 

609.61 

124 

IX 

9.9 

749.35 

736.09 

131 

131 

11 

BEARINS  HSG. 

3024.45 

1741.74 

71 

X 

25.7 

2347.3 

1532.32 

© 

71 

19.8 

CCMB.  aiAABER  LNS. 

676.2 

158.35 

66 

X 

5.1 

698.17 

179.49 

ffl 

71 

5.6 

(XMPRESSOR  INLET 

1817.24 

1112.35 

IX 

IX 

26.3 

1497.93 

1024.77 

133 

131 

22.5 

GIE  -180 

3144.2 

262.78 

73 

72 

25.2 

2586.02 

293.82 

ffl 

X 

21 

GIE  -397 

2944.76 

184.57 

137 

132 

44.3 

3096.79 

178.78 

135 

132 

47.1 

MMPSI  180  CNLY 

779.43 

172.72 

65 

X 

5.9 

732.36 

161 

71 

71 

5.9 

MOPSI  397  CNLY 

744.54 

156.62 

IX 

IX 

11.1 

766.48 

151.29 

IX 

131 

11.4 

TCRUS  TURBItE 

1050.49 

422.61 

65 

X 

8 

993.83 

339 

72 

71 

8 

TURBINE  BBS.  HSG. 

2359.08 

1729.56 

IX 

IX 

34.5 

2338.74 

1748.77 

IX 

131 

34.5 

TCJRBItE  NDZZIE  180 

1810.06 

1409.24 

77 

X 

14 

1661.93 

1200.75 

ffl 

71 

13.9 

TURBINE  N3ZZIE  397 

2134.26 

2284.53 

131 

IX 

31.8 

1922.83 

1891.77 

131 

131 

28.4 

WEELSSHAFTASSY. 

1995.64 

763.41 

72 

X 

15.6 

1993.79 

757.27 

X 

71 

15.9 

TWO  RUN  AVERAGE 
ITEM  NAME 

FLCW  TIMS  ST  CGV 

NLM  OUT 

NLM  IN 

AVE  WIP 

1ST.STC.OCPPR.D1EF 

935.0  484.4 

71.5 

70,5 

7.2 

1ST.STC.  INLETASSY. 

1656.9  1008.6 

70.5 

70.5 

12.9 

2tO.STC.COFP,. DCF 

1845.8  1258,1 

71.0 

70.5 

15,1 

2tO.STC.DIEF.ASSY 

3177.5  1066.4 

135.0 

130.5 

47.9 

2tO.STC.DIEF.HSG. 

2148.4  1453.1 

73.0 

70,5 

16.8 

2tOSTC.CCMPR.HSG. 

2439.2  1134.3 

71.5 

70.5 

19.4 

ACCESSORY  CASE 

455.2  21 5.3 

129.5 

130.5 

6.9 

5 

sgS 


BACKSHCP  180 

1281.7 

453.7 

68.0 

70.5 

GfgJXP 

BACKSHCP  397 

687.4 

672.9 

129.0 

130.5 

10.5 

BEARING  HSG. 

2685.9 

1637.0 

70.0 

70.5 

22.8’ 

00®.  CHAMBER  LN3. 

687.2 

168.9 

67.5 

70.5 

5.4 

OCtPREXSCR  INLET 

1657.6 

1068.6 

131.5 

130.5 

24.4 

MATPSI  180  ONLY 

755.9 

166.9 

68.0 

70.5 

5.9 

MUPSI  397  ONLY 

755.5 

154.0 

130.0 

130.5 

11.3 

TORUS  TURBINE 

1022.2 

380.8 

68.5 

70.5 

8.0 

TURBHE  ERG.  HSG. 

2348.9 

1739.2 

131.5 

130.5 

34.5 

TURBINS  NOZZLE  180 

1736.0  1305.0 

72.5 

70.5 

14.0 

TURBINE  NOZZLE  397 

2028.5  2088.2 

132.5 

130.5 

30.1 

WHEELtSHAFTASSY. 

1994.7 

760.3 

72.5 

70.5 

15.8 

GIE  -  EXP88.1 

RJNI1 

RUN  12 

ITEM  NANE 

FICH  TItE 

ST  CBV 

WjMCUT 

NUM  IN 

AVE  WIP 

ETCW  TIME 

ST  LEV 

im  our 

MM  IN 

AVE  WIP 

lST.STG.OCtBR.DIFF 

910.97 

455.71 

109 

107 

11.3 

1068.93 

502.04 

107 

109 

13.3 

1ST.STG.INLETASSY. 

1623.23 

889.54 

112 

107 

20.2 

1533.47 

816.76 

105 

109 

19.2 

2ND.STG.0CtPR.DTFF 

1679.53 

1193.7 

111 

107 

21.4 

1747.45 

1112.68 

106 

109 

21.9 

2JD.S1G.DIFF.ASSY 

3287.53 

1273.91 

206 

200 

75.6 

3256.15 

1159.24 

211 

200 

75.8 

2tD.STG.DIFF.HSG, 

2225.12 

1384.43 

103 

107 

28 

2180.63 

1385.72 

105 

109 

27.1 

2N5STG.CCtPR.HSG. 

2353.1 

1102.36 

110 

107 

29 

2545.38 

1366.06 

106 

109 

30.7 

ACCESSORY  CASE 

429.87 

191.82 

200 

200 

9.8 

451.87 

203.6 

200 

200 

10.3 

BACKSHCP  180 

1337.34 

455.56 

105 

107 

16.3 

1324.95 

423.62 

109 

109 

16.3 

BACKSHCP  397 

733.48 

690.7 

208 

200 

16.5 

722.85 

693.51 

206 

200 

16.3 

BEARING  HSG. 

2811.18 

1871.37 

no 

107 

34.7 

2571.08 

1428.29 

102 

109 

32.6 

CCMB.  CHAMBER  LNS. 

722.1 

170.27 

107 

107 

8.8 

729‘.21 

189.99 

109 

109 

9 

CCMPRESSCR  INLET 

1665.28 

1172.69 

199 

200 

37.5 

1747.95 

1163.2 

199 

200 

40 

GTE  -180 

2584.9 

324.04 

102 

1C8 

32.3 

2802.19 

402.97 

9) 

108 

35.2 

GIE  -397 

2972.89 

174.9 

195 

200 

6B 

3045.1 

280.58 

187 

200 

70.6 

WOPSI  180  ONLY 

2303.02 

427.48 

91 

107 

28.9 

2746.46 

485.9 

8B 

109 

33.7 

ffilPSI  397  CNLY 

2354.48 

463.23 

169 

200 

54.2 

2741.74 

518.12 

169 

200 

63.1 

TORUS  TURBINE 

1031.36 

337.43 

105 

107 

12.7 

1020.34 

400.69 

109 

109 

12.6 

TURBItE  BRG.  HSG. 

2344.23 

1968.48 

195 

200 

54.8 

2620.02 

2121.54 

212 

200 

56.4 

TURBINS  NOZZIE  180 

1763.4 

1264.83 

113 

107 

21.4 

1674.93 

1288.96 

110 

109 

20 

TURBINS  NOZZIE  397 

2033.68 

1931.8 

206 

200 

46.1 

1901.63 

1767.82 

197 

200 

43.6 

HEEWSHAFIASSY. 

2087.37 

893.51 

107 

107 

25.2 

2009.82 

915.47 

109 

109 

24.6 

TWO  RUN  AVERAGE 
HEM  NAME 

ETCW  THE  ST  LEV 

HUM  COT 

NUM  IN 

AVE  WIP 

IST.STG.CCtPR.DIFF 

1005.0  478.9 

108.0 

108.0 

12.3 

1ST. STS.  INLET  ASSY. 

1578.4  853.2 

108.5 

108.0 

19.7 

2tD.STC.CCtFR.DIFF 

1713.5  1153.2 

108.5 

108.0 

21.7 

2®.S1G.DIFF.  ASSY 

3271.8  1216.6 

208.5 

200.0 

75.7 

2ND.SIG.DIFF.HSG. 

2202.9  1385.1 

104.0 

108.0 

27.6 

2NDSIG.CCtPR.HSG. 

■2449.2  1234.2 

108.0 

108.0 

29.9 

ACCESSORY  CASE 

440.9  197.7 

200.0 

200.0 

10.1 

BACKSHCP  180 

1331.1  439.6 

107.0 

108.0 

16.3 

BACKSHCP  397 

728.2  692.1 

207.0 

200.0 

16.4 

BEARING  HSG. 

2691.1  1649.8 

106.0 

108,0 

33.7 

0U4B.  CHAtBER  LtG. 

725.7  180.1 

108.0 

108.0 

8.9 

OCtPRESSCR  INLET 

1706.6  1167.9 

199.0 

200.0 

38.8 

MATPSI  180  CNLY 

2524.7  456.7 

89.5 

108.0 

31.3 

WYIPSI  397  CNLY 

2548.1  490.7 

169.0 

200.0 

58.7 

1CRUS  TURBItE 

1025.9  369.1 

107.0 

108.0 

12.7 

TURBItE  ERG.  HSG. 

2482.1  2045.0 

203.5 

200.0 

55.6 

TURBItE  NOZZLE  180 

1719.2  1276.9 

111.5 

108.0 

20.7 

TURBINE  NOZZLE- 397 

1967.7  1849.8 

201.5 

200.0 

44.9 

HEELSSHAFTASSY. 

2048.6  904.5 

108.0 

108.0 

24.9 

GTE  EXP  1  SPR 


GIE  -  EXPI9,1 


BUNI1 


RON  12 


HEM  NAME 

ETCH  TIME 

ST  CEV 

NCMCUT 

NLM  IN 

AVE  HIP 

FLOW  THE 

ST  CEV 

NLMCUT 

NLM  IN 

AVE  WIP 

1ST.STG.0MR.DIEF 

1010.96 

508.05 

131 

142 

16.2 

959.76 

525.85 

144 

144 

15.8 

lSr.SIG.DJIETASSY. 

1660.96 

1001.81 

143 

142 

25.4 

1559.28 

847.57 

148 

144 

26.3 

2tD.SlG.OMR.DIEF 

1793.6 

1295.07 

136 

142 

28.7 

1857.67 

1420.56 

147 

144 

30 

2tD.SlG.DIEF.ASSi 

3198.22 

1122.29 

2S0 

267 

98.5 

3172.74 

1132.36 

261 

266 

96.2 

2tD.SlG.DIEF.HSG. 

2401.87 

1663.87 

142 

142 

36.4 

2136.67 

1477.8 

146 

144 

36.6 

2tDSIG.0CMPR.HSG. 

2317.33 

1011.17 

142 

142 

37.4 

2332.31 

1259.59 

150 

144 

38.3 

A0CES9CRY  CASE 

44S.9 

223.58 

271 

267 

13.8 

435.52 

198.5 

267 

266 

13.3 

BKKSHCP  180 

1260.96 

442.76 

139 

142 

19.7 

1320.2 

461.32 

145 

144 

21.7 

BACKStEP  397 

688.72 

665.08 

269 

267 

21.5 

709.22 

699.89 

260 

266 

21.3 

BEARIN3  HSG. 

2575.51 

1515.45 

140 

142 

41.9 

2914.96 

1748.69 

135 

144 

48.3 

COD.  CHAM3ER  LNG. 

713.56 

183.53 

137 

142 

11.2 

743.72 

185.37 

145 

144 

12 

CMRESSCR  DUET 

1544.74 

1101.84 

283 

267 

46 

1643.89 

1098.98 

267 

266 

48.8 

GIE  -180 

5325.26 

914.02 

97 

144 

88.4 

5253.3 

898.49 

98 

144 

87.6 

GIE  -397 

5353.5 

901.68 

169 

264 

163.1 

5217.18 

893.26 

176 

264 

158.1 

MATPSI  180  CNLY 

5204.7 

913.5 

97 

142 

85.6 

5093.44 

908.48 

99 

144 

84.6 

MATPSI  397  ONLY 

5197.12 

895.17 

169 

267 

157.9 

5029.76 

905.69 

175 

266 

153 

TORUS  TURBINE 

1042.76 

398.89 

138 

142 

16.2 

1010.1 

340.83 

146 

144 

16.4 

TURBItE  BRG.  HSG. 

2336.19 

1833.89 

259 

267 

72.7 

2585.24 

2043.56 

280 

266 

74.4 

TURBINE  NOZZLE  180 

1814.48 

1289.02 

136 

142 

28.5 

1931.32 

1367.46 

140 

144 

31.8 

TURBINE  NOZZLE  397 

1755.26 

1646.44 

260 

267 

57 

2046.2 

1904.45 

269 

266 

60.2 

WEELSSHAETASSY. 

1982.7 

850.94 

140 

142 

32.1 

2019.99 

886.46 

145 

144 

33.8 

TWO  RUN  AVERAGE 
ITEM  NAME 

ETCH  TItE 

ST  CEV 

NUM  CUT 

NLM  IN 

AVE  WIP 

1ST.STG.OMR.DIEF 

985.4 

517.0 

137.5 

143.0 

16.0 

1ST.STG.  INLETASSY. 

1610.1 

924.7 

145.5 

143.0 

2519 

2tO.STG.OMR.DIEF 

1825.6 

1357.8 

141.5 

143.0 

29.4 

2lO.STG.DIEF.ASSY 

3185.5  1127.3 

257.0 

266.5 

97.4- 

2tO.STG.DIEF.HSG. 

2269.3 

1570.8 

144.0 

143.0 

36.5 

2tOSIG.CCMFR.KSG. 

2324.8 

1135.4 

146.0 

143.0 

37.9 

ACCESSORY  CASE 

440.7 

211.0 

269.0 

266.5 

13.6 

BACKSHCP  180 

1290.6 

452.0 

142.0 

143.0 

20.7 

BACKSHCP  397 

699.0 

682.5 

264.5 

266:5 

21.4 

BEARItG  HSG. 

2745.2 

1632.1 

137.5 

143.0 

45.1 

0CM3.  GIAM3ER  LtG. 

728.6 

184.5 

141.0 

143.0 

1 1.6 

GMRESSCR  INLET 

1594.3 

1100.4 

275.0 

266.5 

47.4 

MATPSI  180  CNLY 

5149.1 

911.0 

98.0 

143.0 

85.1 

IMPS I  397  CNLY 

5113.4 

900.4 

172.0 

266.5 

155.5 

TCRUS  TURBItE 

1026.4 

369.9 

142.0 

143.0 

16.3 

TURBINE  BRG.  HSG. 

2460.7  1938.7 

269.5 

266.5 

73.6 

TURBItE  NOZZLE  180 

1872.9 

1328.2 

138.0 

143.0 

30.2 

TURBItE  NOZZLE  397 

1900.7 

1775.4 

264.5 

266.5 

58.6 

WEELSSHAETASSY. 

2001 .3 

868.7 

142.5 

143,0 

33.0 

57?0 


GIE  -  EXPI1,2 

GTEEXP2SPR 

RJNJ1 

PUN  12 

ITEM  NAME 

FICW  THE 

ST  CEV 

NLMCUT 

NLM  IN 

AVE  WIP 

FICW  THE 

ST  CEV 

NLMCUT 

HUM  IN 

AVE  WIP 

lST.STG.CCMR.DIFF 

1001.33 

483 

72 

72 

8.3 

950.89 

559 

72 

72 

8 

1ST.S1G.  INLE.TASSY. 

1447.91 

890.7 

75 

72 

11.8 

1616.04 

1040 

72 

72 

13.2 

2tD.STG.0a-PR.DIFF 

1662.31 

1268 

76 

72 

13.0 

.1952.37 

1290 

68 

72 

16.3 

2fO.STG.DIFF.ASSY 

3232.62 

1268 

136 

132 

48 

3429.81 

1190 

133 

132 

51.5 

2tO.ST3.DIEF.HSG. 

1931.68 

1395 

69 

72 

16 

1979.07 

1246 

67 

72 

16.1 

2fOST3.CCMER.HSG. 

2168.37 

1042 

74 

72 

18 

2372.29 

1207 

70 

72 

ID  5 

ACCESSCRY  CASE 

422.36 

183.8 

134 

132 

6.3 

438.45 

220.4 

132 

132 

6  ' 

BKXSfKP  180 

1309.54 

451.9 

70 

72 

10.8 

1325.64 

434.5 

72 

72 

If*' 

BACKSICP  397 

662.04 

596.2 

136 

132 

9.7 

866.36 

844.9 

134 

132 

•2.1 

BEARING  HSG. 

2750.25 

1807 

73 

72 

22.4 

2834.88 

2160 

73 

72 

V 

OCMB.  CHAM3ER  LNG. 

731.38 

183.8 

72 

72 

6 

698.51 

171.3 

71 

7? 

i.7 

CCMRESSCR  INLET 

1773.21 

1280 

140 

132 

26.4 

1758.79 

1115 

141 

VC2 

2 .6 

GEE  -180 

3032.17 

251.3 

72 

72 

25 

3069.82 

292.5 

72 

72 

4 

GIE  -397 

3481.11 

266.3 

136 

132 

52.5 

3712.25 

282 

131 

132 

56.1 

MATPSI  180  CMLY 

758.07 

147.6 

73 

72 

6.3 

768.44 

140.8 

72 

72 

6.3 

MATPSI  397  CNLY 

774.24 

149.7 

134 

132 

11.7 

773.57 

168.1 

135 

132 

31." 

1CRUS  TURBINE 

1070.54 

483.5 

71 

72 

8.9 

1038.07 

335.8 

72 

72 

6. 

RJRBItE  BRG.  HSG. 

2618.34 

2024 

132 

132 

41 

2370.46 

2138 

130 

132 

/ 

TURBHE  NOZZLE  180 

1892.48 

1471 

75 

72 

16 

2069.77 

1372 

76 

72 

16., 

TURBINE  NOZZLE  397 

1680.52 

1411 

120 

132 

26.5 

1961.4 

1898 

129 

132 

29.2 

WIEEUSHAFTASSY. 

2015.46 

897.4 

7-1 

72 

1  7 

1963.83 

796.5 

70 

72 

16.5 

TWO  RUN  AVERAGE 

ITEM  NAME 

FICW  TIME  ST  DEV 

HUM  an 

NLM  IN 

AVE  WIP 

lST.ST3.CXtFR.DIFF 

976.1  521.0 

72.0 

72.0 

8.2 

1ST.S1G.  INLETASSY. 

1532.0  965.4 

73.5 

72.0 

12.5 

2ND.ST3.0CWR:DIEF 

1807.3  1278.7 

72.0 

72.0 

15.1 

2ND.ST3.DIEF.  ASSY 

3331.2  1238.9 

134.5 

132.0 

49.8 

2H).ST3.DIEF.HSG. 

1955.4  1320.6 

68.0 

72.0 

16.1 

2tOSiG.CCKR.HSG. 

2270.3  1124.6 

72.0 

72:0 

18.8 

ACCESSCRY  CASE 

430.. 1  202.1 

133.0 

132.0 

6.5 

BACKSHCP  180 

1217.5  443.2 

71.0 

72.0 

10.9 

BACKSHCP  397 

704.2  720.6 

135.0 

132.0 

11.3 

BEARING  HSG. 

2792.6  1984.0 

73.0 

72.0 

22.6 

030.  CHAtfiER  LN3. 

714.9  177.5 

71.5 

72.0 

5.9 

CCMRESSCR  INLET 

1766.0  1197.4 

140.5 

132.0 

26.1 

MATPSI  180  CNLY 

763.3  144.2 

72.5 

72.0 

6.3 

MATPSI  397  CNLY 

773.9  158.9 

134.5 

132.0 

11.7 

TCRUS  TURBINE 

1054.3  409.7 

71.5 

72.0 

8.8 

TURBINS  BRG.  HSG. 

2494.4  2081.1 

131.0 

132.0 

39.4 

TURBINE  NOZZLE  180 

1981.1  1421.8 

75.5 

72.0 

16.3 

TURBINS  NOZZLE  397 

1821.0  1654.8 

124.5 

132.0 

27.9 

WIEEUSHAFTASSY. 

1989.6  847.0 

70.5 

72.0 

16.8 

GIE  -  EXPI2.2 

FUNDI 

ITEM  NAtE 

FICW  THE 

ST  CEV 

\ 

NLM  CUT 

NLM  IN 

AVE  WIP 

RUN  12 

FICW  THE 

ST  LEV 

tOMCUT 

NLM  IN 

AVE  WIP 

lST.ST3.Oa-FR.DIFF 

95'-. 55 

441.3 

112 

108 

11.8 

1001.86 

532.2 

113 

108 

12.2 

1ST.STG.INIETASSY. 

1525.07 

838 

109 

108 

19 

1559.02 

888.7 

110 

108 

18.8 

2tO.STG.CCMPR.DIFF 

1674.27 

1249 

104 

108 

21.5 

1742;76 

1195 

105 

-108 

21.5 

2tO.STG.DIEF.ASSY 

3180.62 

1209 

200 

198 

71.9 

3227.76 

1210 

192 

198 

73.6 

2tb.ST3.DIEF.HSG. 

1726.15 

1153 

102 

108 

22.9 

1906.99 

1317 

108 

108 

24.3 

2tOSIG.ca-FR.HSG. 

2300.68 

1245 

109 

108 

29.3 

2353.38 

1334 

100 

108 

28.3 

ACCESSCRY  CASE 

472.13 

234.8 

196 

198 

10.7 

439.25 

224 

196 

198 

10 

BACKSHCP  180 

1225.61 

440.2 

109 

108 

15.1 

•  1323.05 

419.6 

107 

108 

16.4 

BACKSHCP  397 

773.92 

758.8 

197 

198 

17.2 

762.27 

757.4 

198 

.198 

17 

BEARItG  HSG. 

2768.19 

1516 

104 

108 

34 

2774.92 

1544 

112 

108 

34.3 

ara.  CHAMBER  UG. 

719.61 

175.5 

108 

108 

8.9 

722.73 

208.3 

109 

108 

9 

COFRESSCR  INLET 

1541.1 

984 

207 

198 

34.9 

1484.54 

1064 

203 

198 

33.2 

GIE  -180 

2890.58 

279 

104 

108 

35.8 

2925.92 

333  2 

1  10 

108 

36.2 

1 


5 ?/ 


GIE  -397 

3262.21 

281.1 

200 

198 

G7f.§XP2  5gB7.87 

266.6 

195 

198 

75.1 

MMPSI  180  ONLY 

899.17 

217.7 

108 

108 

11.1 

894.84 

193.3 

108 

108 

11.1 

MAXPSI  397  CNLY 

950.74 

222.7 

194 

198 

21.4 

875.44 

200.6 

195 

198 

19.8 

TCRUS  TOPSDE 

1030.76 

427.1 

108 

108 

12.7 

1002  94 

353.3 

109 

108 

12.4 

TURBItE  BRG.  HSG. 

2291.54 

1920 

196 

198 

53.3 

2677.5 

2231 

194 

198 

59.5 

TURBItE  NOZZLE  180 

1592.87 

1184 

104 

108 

20.6 

1891.5 

1426 

104 

108 

23.7 

TURBINS  NOZZLE  397 

2040.02 

2140 

203 

798 

44.4 

1912.02 

1802 

198 

198 

45.9 

HEELiSHAETASSY. 

2084.24 

979.6 

108 

108 

25.5 

1996.81 

86413 

110 

108 

24.9 

TWO  RUN  AVERAGE 

ITEM  NAME 

FLOW  TOE 

ST  CEV  NUMCOT 

NUM  IN 

,',VE  WIP 

lST.STC.OCMPR.DUF 

976.7 

486.7 

112.5 

108.0 

12.0 

1ST.STC.INLETASSY. 

1542.0 

860.0 

109.5 

1C8.0 

18.9 

2tD.SlG.CCttR.DlFF 

1 708.5 

1222.0 

104.5 

108.0 

21.5 

2N3.SIG.DIEF.ASSY 

3204.2 

1209.3 

196.0 

198.0 

72.8 

2tO.STG.DIEF.HSG. 

1856.6 

1235.0 

105.0 

108.0 

23.6 

2tOSTG.CCttR.HSG. 

2327.0 

1289.4 

104.5 

108.0 

28.8 

ACCESSORY  CASE 

455.7 

229.4 

197.0 

198.0 

10.4 

BACKSHCP  180 

1274.3 

429.9 

108.0 

108.0 

15.8 

BACKS! CP  397 

768.1 

758.1 

1S7.5 

1 98.0 

17.1 

BEARING  HSG. 

2771.6 

1529.9 

108.0 

108.0 

34.2 

OCM3.  CHA“5ER  LN3. 

721.2 

191.9. 

108.5 

.108.0 

9.0 

1512.8 

1024.2 

KHSi 

205.0 

198.0 

34.1 

WOPSI  180  CNLY 

897.0 

205.5 

108.0 

iob!o 

1l[l 

MATPSI  397  CNLY 

913.1 

211.6 

194.5 

198.0 

20.6 

TCRUS  TURBItE 

1016.9 

390.2 

108.5 

106.0 

12.6 

TURBINS  ERG.  HSG. 

2484.5 

2075.5 

195.0 

198.0 

56.4 

TURBINE  NOZZLE- 180 

1742.2 

1305.0 

104.0 

108.0 

22.2 

TURBINS  NOZZLE  397 

1976.0 

1970.8 

200.5 

198.0 

45.2 

HEEUSHAFIASSY. 

2040.5 

922.0 

109.0 

108.0 

25.2 

GIE  -  EXPI3.2 

BLNI1 

ITEM  NAME 

new  TINE 

ST  DEV 

NUM  CUT 

NUM  IN 

AVE  WIP 

RUN  12 

new  the 

ST  CEV 

NUM  OB’ 

NUM  IN 

AVE  WIP 

1ST.STG.0CMR.DIEF 

971.54 

543.6 

138 

144 

16.3 

995.39 

501.4 

1*. 

144 

16.2 

1ST.SIG.INIEXAS3Y. 

1593.04 

922.7 

142 

144 

26 

1472.11 

855.1 

1  4’* 

144 

24.6 

2ND.STG.0CMR.DIFF 

161 2.42 

1178 

141 

144 

25.8 

1706.23 

1237 

147 

144 

27.5 

2ND.STG.C7f7  ASSY 

3240.01 

1260 

260 

264 

,  97.3 

3205.01 

1114 

261 

264 

98 

2fO.STG.DlfF.HSG. 

1998.8 

1374 

136 

144 

34.3 

1786.02 

1169 

143 

144 

29.3 

2tOSTG.OaFR.HSG. 

2301.74 

1166 

145 

144 

38.2 

2350.36 

1208 

133 

144 

35.8 

ACCESSORY  CASE 

473.13 

238.1 

265 

264 

14:2 

466.14 

220.4 

267 

264 

14.j 

BACKSHCP  180 

1318.36 

457.3 

146 

144 

21.7 

1305.98 

445.4 

141 

144 

21.3 

BACKSHCP  397 

738.9 

693.1 

262 

264 

22.3 

678.59 

693.1 

268 

264 

20.6 

BEARING  HSG. 

2705.41 

1664 

140 

14.1 

45.3 

2597.97 

1589 

141 

144 

43.7 

OOB.  CHAMBER  LNG. 

690.49 

168.3 

144 

144 

11.4 

705.17 

170.4 

144 

144 

11.6 

OCMERESSCR  INLET 

1661.88 

1227 

268 

264 

52 

1722.63 

1207 

270 

264 

50.7 

GIE  -180 

3640.05 

575.5 

117 

144 

59.3 

3497.09 

545.5 

118 

144 

56.8 

GIE  -397 

3562.42 

496.2 

216 

264 

108.8 

3482.78 

463.2 

223 

264 

106.4 

MTPSI  180  CNLY 

3469.4 

528.6 

118 

144 

56.5 

3296.46 

507.4 

118 

544 

54 

fTVTPSI  397  CNLY 

3380.61 

498.4 

212 

264 

102.7 

3263.71 

519.1 

251 

264 

99.1 

TCRUS  TURBINE 

1018.35 

407 

145 

144 

16.8 

1070.4 

365.5 

141 

144 

17.6 

IURBINE  BRG.  HSG. 

2322.04 

1971 

261 

264 

71.2 

2475.68 

2102 

257 

264 

76 

TURBINE  NOZZLE  180 

1886.95 

1443 

143 

144 

31.6 

1634.48 

1 249 

137 

144 

27.6 

TURBINE  NOZZLE  397 

1 783.C3 

1756 

260 

264 

54.6 

1906.15 

1859 

262 

264 

55.8 

WEELSSHAFTASSY. 

1947.16 

716 

147 

144 

32.3 

1892.74 

771.8 

142 

144 

31.6 

TWO  RUN  AVERAGE 
ITEM  tW-E 

F1CW  TINE  ST  CEV 

NUM  COT 

NUM  IN 

AVE  WIP 

1ST.S1G.OOFR.DIFF 

03?  5  E2'*..5 

540.0 

144.0 

16.3 

1ST.5TG.  INLFTASSY. 

1532.6  686.9 

i42,0 

144.0 

25.3 

2tO.STG.CCMR.OIFF 

1659.3  1207.6 

144.0 

144.0 

26.7 

2fO.STG.DIFF.  ASSY 

3222.5  1187.1 

260.5 

264.0 

97.7 

2tO.STG.DIrF.KSG. 

1892.4  1271.3 

139.5 

144.0 

31.8 

2tOSIG.Ca-IR.HSG. 

2326.1  1187.0 

139.0 

144.0 

38.5 

SfS- 


ACCESSCRY  CASE 
BACKSHCP  180 
BACKSHCP  397 
BEARING  HSG. 

COB.  CHAMBER  LNG. 
CORRESSCR  INLET 
. . . 

469.6 

1312.2 

708.7 
2651.7 

697.8 

1692.3 

229.2  266.0 

451.4  143.5 

693.1  265.0 

1626.4  140.5 

169.3  144.0 

1216.6  269.0 

264.0 

144.0 

264.0 

144.0 

144.0 

264.0 

GjTip.gXP  2SPR 
21.5 

21.5 

44.5 

11.5 

51.4 

ii'  1  m 

HMPSI  180  ONLY 

3382.9 

518.0 

118.0 

144.0 

55.3 

WCPSI  397  CNLY 

3322.2 

508.7 

211.5 

264.0 

100.9 

TCRUS  7UR8OT 

1044.4 

386.3 

143.0 

144.0 

17.1 

TURBINE  ERG.  HSG. 

2398.9  : 

2036.3 

259.0 

264.0 

73.6 

TURBINS  NOZZLE  180 

1760.7 

1345.9 

140.0 

144.0 

29.6 

turbot:  nozzle  397 

1845.0 

1807.7 

261.0 

264.0 

55.2 

HEELSSHAFIASSY. 

1920.0 

743.9 

144.5 

144.0 

32.0 

GIE  -  EXPI4,2 


FW«1  RUN  12 


item  name 

FLOW  THE 

ST  DEV 

JEW  our 

NUM  IN 

AVE  WIP 

new  the 

ST  DEV 

NUM  cur  • 

NUM  IN 

AVE  WIP 

1ST.STG.CCMPR.DIFF 

977.55 

676.4 

71 

72 

8.1 

936.93 

420.3 

74 

72 

8 

1ST.STG.  INLETASSY. 

1355.19 

823.8 

68 

72 

11.2 

-  1477:24 

887:5 

-  *  72 

72 

12 

2N3.STG.CCM>R.DIFF 

1842.6 

1464 

77 

72 

16.5 

1925.35 

1286 

72 

72 

15.1 

2TO.STG.DIFF.ASSY 

3292.64 

1084 

129 

132 

49.8 

3218.33 

1204 

138 

132 

48.1 

2TO.STG.DIFF.HSG. 

1955.51 

1265 

74 

72 

1  5 

2024.02 

1354 

76 

72 

16 

2roSTG.OORR.HSG. 

2389.55 

1067 

67 

72 

19.7 

1972.44 

1175 

75 

72 

15.9 

ACCESSORY  CASE 

428.91 

197.4 

132 

132 

6.5 

442.72 

197.4 

130 

132 

6.7 

BACKS  SEP  180 

1348.77 

456.5 

69 

72 

11.2 

1175.84 

464.4 

73 

72 

9.7 

BACKSHCP  397 

647.18 

660.3 

135 

132 

9.3 

668.72 

592.4 

135 

132 

10 

BEARING  HSG. 

2544.83 

1499 

79 

72 

20.4 

2637.25 

1795 

72 

72 

21.9 

COB.  CHAM3ER  LN3. 

709.77 

159.9 

73 

72 

5.9 

742.84 

195.7 

72 

72 

6.1 

CORRESSCR  INLET 

1683.24 

1083 

130 

132 

24.8 

1647.15 

1084 

128 

132 

24.9 

GIE  -180 

2215.25 

377.2 

76 

72 

18.2 

2149.33 

288.6 

72 

72 

17.7 

GIE  -397 

2564.08 

261.7 

130 

132 

38.8 

2516.86 

276.9 

136 

132 

38 

FftTPSI  180  CNLY 

800.42 

183.2 

73 

72 

6.6 

727.58 

156 

72 

72 

6 

FRIPSI  397  ONLY 

753.38 

169.7 

134 

132 

11.4 

763.75 

180.6 

132 

132 

11.5 

TORUS  TURBINE 

981.35 

376.5 

73 

72 

8.1 

985.8 

347.1 

71 

72 

8 

TURBINE  BRG.  HSG. 

2464.46 

2000 

128 

132 

38 

2614.34 

1829 

138 

132 

40 

TURBINE  NOZZLE  180 

1522.84 

1028 

71 

72 

12.6 

1 760.56 

1398 

71 

72 

15 

TURBINE  NOZZLE  397 

1829.1 

1651 

130 

132 

27.5 

1850.33 

1561 

123 

132 

28.6 

HLEEUSHAFIASSY. 

2086.84 

754.9 

71 

72 

17.4 

2155.1 

958.9 

69 

72 

17.7 

TWO  RUN  AVERAGE 
„tuM  r.'.'E 

FLOW  THE  ST  DEV 

NUM  CUT 

NUM  IN 

AVE  WIP 

:C7.STG.OORR.DIFF 

957.2  548.3 

72.5 

72.0 

8.1 

"I. INLETASSY. 

1416.2  855.7 

70.0 

72.0 

11.6 

mSiLECORR.DIFF 

1884.0  1375.0 

74.5 

72.0 

15.8 

2lM.STG.DIEF.  ASSY 

3255.5  1144.1 

133.5 

132.0 

49.0 

2TO.STG.DIFF.HSG. 

1989.8  1309.5 

75.0 

72.0 

15.5 

2TOSIG.OaBR.HSG. 

2181.0  1121.1 

71.0 

72.0 

17.8 

ACCESSORY  CASE 

435.8  197.4 

131.0 

132.0 

6.6 

BACKSHCP  180 

1262.3  460.4 

71.0 

72.0 

10.5 

BACKSHCP  397 

658.0  626.4 

135.0 

132.0 

9.7 

BEARING  HSG. 

2591.0  1647.0 

75.5 

72.0 

21.2 

COB.  CUMBER  LfC. 

726.3  177.8 

72.5 

72.0 

6.0 

CORRESSCR  INLET 

1665.2  1083.4 

129:0 

132.0 

24.9 

z  >.3a :n 


WVIPSI  180  CNLY 

764.0 

170.6 

72.5 

72.0 

6.3 

WVIPSI  397  CNLY 

758.6 

175.2 

133.0 

132.0 

11.5 

tcrus  turbot: 

983.6 

361.8 

72.0 

72.0 

8.1 

TURBOT  BRG.  HSG. 

2539.4 

1914.3 

133.0 

132.0 

39.0 

TURBOT  NOZZLE  180 

1641 .7 

1213.4 

71.0 

72.0 

13.8 

TURBOT  NOZZLE  397 

1839.7 

1606.1 

126.5 

132.0 

28.1 

W  EELSSHAFTASSY . 

2121.0 

856.9 

70.0 

72.0 

17.6 

GIE  -  EXPI5,2 


5^3 


- 

GTEEXP2SPR 

■ 

;  iwiu 

RUN  12 

ITEM  NAME 

FLOW-TUB 

ST  LEV 

NUM  CUT 

NUM  IN 

AVE  WIP 

FICW  TUB 

ST  LEV- 

NUM  CUT 

NUM  IN 

AVE  WIP 

1ST.STC.COPR.DIFF 

962.45 

484.8 

107 

108 

11.8 

957.93 

624.7 

113 

108 

WF 

1ST.STC.  INLETASSY. 

1651.45 

843.3 

107 

108 

20.4 

1609.39 

881.1 

106 

108 

20.2 

2tC.SIG.CXJPR.DIIF 

1894.63 

1766 

112 

108 

22 

1778.68 

1396 

107 

108 

21.4 

2tO.SlG.DIEF.ASSY 

3131.17 

1217 

203 

198 

70.5 

3304.35 

1226 

197 

198 

74.4 

2tO.STC.DIEF.HSG. 

1974.64 

1196 

108 

108 

23.6 

1965.73 

1372 

114 

108 

23.9 

2tOSTC.CXJPR.HSG. 

2440 

1 272 

110 

108 

29.9 

2290.63 

1048 

109 

108 

27.7 

ACCESSORY  CASE 

452.04 

202.7 

204 

198 

10.2 

438.66 

245 

194 

198 

10 

BACKSHCP  180 

1327.43 

424.8 

107 

108 

16.4 

1225.31 

387.7 

108 

108 

15.2 

BACKSHCP  397 

690.77 

678.1 

192 

'  198 

16 

667.08 

652.8 

199 

198 

15 

BEARING  HSG. 

2370.91 

1673 

101 

108 

30.5 

2344.58 

1399 

110 

108 

29.9 

OCHB.  CHAMBER  LtG. 

753.03 

183.7 

i  09 

108 

.-9.3 

740.3 

203.2 

109 

108 

9.2 

COPRESSCR  INLET 

1716.76 

1042 

196 

198 

38.9 

1673.47 

1011. 

200 

198 

37.3 

G1E  -180 

2848.2 

257.4 

102 

108 

35.3 

2732.59 

230.6 

109 

108 

33.8 

GTE  -397 

3390.86 

229.3 

203 

198 

76.7 

3553.9 

252.9 

196 

198 

80.6 

tftTPSI  180  CNLY 

1008.86 

218.1 

108 

108 

12.5 

1265.8 

221.3 

110 

108 

15.6 

tMFSI  397  CNLY 

1007.57 

206.3 

196 

198 

7 

1237.19 

202 

196 

198 

28 

TCRUS  TOB8RE 

1030.93 

339.1 

108 

108 

7 

999.07 

377.4 

106 

108 

12.4 

TURBINE  BRG.  HSG. 

2271.62 

1824 

190 

198 

53.o 

2577.86 

1964 

188 

198 

60 

TURBItC  NOZZLE  180 

1 71 1 .2 

1305 

107 

108 

21.4 

1749.7 

1350 

106 

108 

22.4 

TURBINS  NOZZLE  397 

1928:02 

1799 

211' 

198 

43.7 

1784.13 

1670 

194- 

198 

-40.1. 

HtEELiSHAETASSY. 

1884.45 

838.3 

112 

108 

23.6 

2000.56 

985.3 

1 09 

108 

25 

TWO  RUN  AVERAGE 

ITEM  NAtE 

ETOW  TUB 

ST  CEV 

NUM  air 

NUM  IN 

AVE  WIP 

1ST.STC.CXJPR.DIEF 

960.2 

554.7 

110.0 

108.0 

11.8 

1ST.  STC.  INLETASSY. 

1630.4 

862.2 

106.5 

108.0 

20.3 

2tO.STC.OCtPR.DIEF 

1836.7  1581.2 

109.5 

108.0 

21.7 

2tD.STC.DIEF.ASSY 

3217.8 

122°  5 

200.0 

198.0 

72:5 

2tO.STC.DIEF.HSG. 

1970.2 

1284.1 

•  111.0 

108.0 

23.8 

2tDSro.OCMPR.HSG. 

2365.3 

1159.9 

109.5 

108.0 

28.8 

ACCESSORY  CASE 

445.4 

223.8 

199.0 

198.0 

10.1 

BACKSHCP  180 

1276.4 

406.2 

107.5 

108.0 

15.8 

W  ' 

BACKSHCP  397 

678.9 

665.5 

195.5 

198.0 

15.5 

BEARING  HSG. 

2357.7 

1536.4 

105.5 

108.0 

30.2 

CUB.  atAtPER  LtG. 

746.7 

193.5 

109.0 

108.0 

9.3 

_CCtPRESSCR  INLET 

1695.1 

1026.2 

198.0 

198.0 

38. 1 

T"'--" — " 

. . . 

1 

:  --c,.  .1 

WVIPSI  180  CNLY 

1137.3 

219.7 

109.0 

108.0 

14.1 

KATPSI  397  CNLY 

1122.4 

204.2 

196.0 

198.0 

25.4 

TCRUS  TURBItC 

1015.0 

358.3 

107.0 

108.0 

12.6 

u\ 

TURBINS  BRG.  HSG. 

2424.7 

1894.0 

189.0 

198.0 

56.8 

TURBItC  NOZZLE  180 

1730.5 

1327.8 

106.5 

108.0 

21.9 

TURBItC  NOZZLE  397 

1856.1 

1734.6 

202.5 

198.0 

41.9 

WEELSSHAETASSY. 

1942.5 

911.8 

110.5 

108.0 

24.3 

GIE  -  EXPI6.2 

FUNI1 

RUN  12 

ITEM  NNB 

FICW  TEE 

ST  LEV 

NUM  CUT 

NUM  IN 

AVE  HI? 

FLOW  TUB 

ST  CEV 

NUM  CUT 

NLM  IN 

AVE  WIP 

1ST.STC.03PR.DIEF 

947.54 

530.6 

146 

144 

15.6 

981.59 

497.7 

147 

144 

16.2 

1ST.STC.  INIETASSY. 

T  628.01 

950.7 

137 

144 

27 

1560.24 

888.5 

144 

144 

25.4 

2tD.STC.0CtPR.DIEF 

1644.25 

1450 

145 

144 

25.4 

1759.34 

1095 

139 

144 

25.7 

2tO.STC.DIEF.ASSY 

3383.61 

1181 

268 

264 

101.8 

3289.71 

1152 

264 

264 

100.4 

2ND.STC.DIEF.HSC;. 

1946.56 

1232 

142 

144 

31.7 

2166.64 

1623 

146 

144 

36.1 

2tOSTC.CaPR.HSG. 

2523.96 

1390 

142 

144 

43 

2244.96 

1075 

142 

144 

37.5 

ACCESSORY  CASE 

447.08 

208.7 

265 

264 

13.5 

462.35 

231.7 

265 

264 

14 

BACKSIYT  180 

1234.04 

428.8 

141 

144 

20.2 

1298.81 

399.1 

146 

144 

21.4 

BACKS!  CP  397 

659.94 

599.2 

258 

264 

20.4 

858.68 

1015 

264 

.264 

25 

BEARItG  HSG. 

2718.63 

1920 

138 

144 

44.3 

2598.79 

1536 

132 

144 

43.7 

CU-B.  aiAiPER  LtG. 

730.89 

166.1 

145 

■144 

12.1 

719.34 

165.3 

143 

144 

OOPRESSCR  INLET 

1729.67 

1186 

257 

264 

52.7 

1691.47 

1074 

261 

264 

51.1 

GIE  -180 

4331.46 

690.5 

105 

144 

70.8 

4222.08 

724.6 

101 

144 

68.9 

GIE  -397 

4390.55 

666.4 

212 

264 

133.7 

4194.97 

683.3 

208 

264 

129 

* 

*  —  ^ 

WOTSI  180  CNLY 

4050.86 

650 

102 

144 

<¥£§XP2§gg3.95 

690.6 

99 

144 

64.5 

MAIPSI  397  ONLY 

4088.01 

699.5 

203 

264 

123.3 

3867.26 

743.6 

193 

264 

118.1 

TCRUS  TURBItE 

1028.69 

338.5 

143 

144 

17 

101 238 

336.2 

140 

144  . 

16.8 

mv0INE  BRG.  HSG. 

2348.6 

1983 

265 

264 

71.1 

2555.65 

2048 

274 

264 

78.4 

TURBItE  M5ZZLE  180 

1810.62 

1408 

150 

144 

28.9 

1744^54 

1115 

148 

144 

28.7 

TURBINE  NOZZLE  397 

1731.73 

1735 

255 

264 

51.5 

1909.51 

1725 

260 

264 

58.9 

WtEELSSHAFIASSY. 

1923.28 

721 

139 

144 

32.3 

1966.02 

827.5 

145 

144 

32.1 

TWO  RUN  AVERAGE 
HEM  NAME 

ETCH  THE 

st  cev 

NUM  cur 

MM  IN 

AVE  HIP 

1ST.STG.CXIFR.DIEF 

964.6 

514.2 

146.5 

144.0 

15.9 

1ST.STG.  INIKTASSY. 

1594.1 

919.6 

140.5 

144.0 

26.2 

2tO.STG.Cn-fR.DIfF 

1701.8 

1272.5 

142.0 

144.0 

27.6 

2tO.STG.DIEF.ASSY 

3336.7 

1166.8 

266.0 

264.0 

101.1 

2tO.STG.DIFF.HSG. 

2057.6 

1427.5 

144.0 

144.0 

33.9 

2tOSTG.C65K.HSG. 

2384.5 

1232.4 

142.0 

144.0 

40.3 

ACCESSORY  CASE 

454.7 

220.2 

265.0 

264.0 

13.8 

BACKSBC?  180 

1266.4 

414.0 

143.5 

144.0 

20.8 

B/CKSir?  397 

759.3 

807.0 

261.0 

264.0 

22.7 

BEARING  HSG. 

2658.7 

1727.8 

135.0 

144.0 

44.0 

OCt-B.  CHAtfiER  LfG. 

725.1 

165.7 

144.0 

144.0 

12.0 

OCtFRESSCR  INL5J„*. 

264.0 

51.9 

‘'r  ...  , 

_ 

*!?■  Vi 

&43£4f 

WOPSI  180  CNLY 

3987.4 

670.3 

100.5 

144.0 

65.4 

MAIPSI  397  CNLY 

3977  6 

721.5 

198.0 

264.0 

120.7 

TORUS  HJRBItE 

1020.5 

337.4 

141.5 

144.0 

16.9 

TURBINE  BRG.  HSG. 

2452.1 

2015.6 

269.5 

264.0 

74.8 

TURBINE  NOZZLE  180 

1 777.6 

1261.6 

149.0 

144.0 

28.8 

TURBItE  NOZZLE  397 

1820.6 

1730.3 

257.5 

264.0 

55.2 

NEELtSHAFTASSY. 

1944.7 

774.2 

142.0 

144.0 

32.2 

GIE  -  EXP»7,2 

RJNI1 

ITEM  NAtE 

ETCH  THE 

ST  DEV 

MM  CUT 

MM  IN 

AVE  HIP 

RUN  12 

E1CW  TIME 

ST  DEV 

MM  cur 

MM  III 

AVE  HIP 

IST.STG.CCtFR.DIFF 

896.93 

513.8 

71 

72 

7.4 

884.23 

444.4 

73 

72 

7.1 

1ST.STG.XNIETASSY. 

1598.15 

979 

.70 

72 

13.1 

1678.23 

1348 

73 

72 

13.3 

2tO.STG.Ca-FR.DiFF 

1842.65 

1256 

72 

72 

14.7 

1729.26 

1243 

75 

72 

14.6 

2tO.STG.DIEF.  ASSY 

3164.7 

1271 

131 

132 

48.5 

3321.16 

1225 

131 

132 

49.5 

2tO.STG.DIEF.HSG. 

2131.9 

1328 

66 

72 

19.1 

2015.52 

1244 

72 

72 

17 

2fOSIG.CCtFR.HSG. 

2346.83 

897.5 

72 

72 

19.3 

2490.98 

1404 

71 

72 

20.7 

AOCESSCRY  CASE 

426.07 

226.6 

133 

132 

6.4 

436.28 

185.3 

134 

132 

6.5 

BACKSHCP  180 

1182.57 

435.4 

70 

72 

9.7 

1280.52 

443.5 

76 

72 

10.8 

BACKSHCP  397 

668.19 

667.7 

130 

132 

10.1 

724.01 

798.1 

137 

132 

10.7 

BEARING  HSG. 

2758.52 

1725 

69 

72 

23.4 

2898.7 

1399 

69 

72 

24.5 

CCEB.  Q1AM3ER  LtC. 

747.43 

208 

72 

72 

6.2 

711.77 

163.2 

71 

72 

5.9 

OCtFRESSCR  INIET 

1632.44 

1064 

141 

132 

24.9 

1661.92 

1117 

127 

132 

25.2 

GIE  -180 

2843.02 

342.2 

68 

72 

23.3 

3020.14 

259.8 

69 

72 

24.9 

GTE  -397 

3120.92 

250.6 

131. 

132 

47.1 

3177.36 

354.5 

133 

132 

48 

KMPSI  180  CNLY 

835.85 

190.5 

71 

72 

6.9 

785.64 

188.5 

72 

72 

6.5 

MAIPSI  397  CNLY 

800.49 

162.3 

131 

132 

12.1 

793.57 

176.8 

129 

132 

11.9 

TCRUS  TUPBDE 

969.54 

330 

71 

72 

8 

1058.16 

355.3 

72 

72 

8.7 

TURBItE  BRG.  HSG. 

2773.38 

2278 

137 

132 

40.3 

2751.95 

2154 

134 

132 

39.7 

TURBItE  NOZZLE  180 

-  1850.03 

1554 

67 

72 

14.8 

1657.1 

1203 

71 

72 

13.3 

TURBItE  tOZZIE  397 

1862.06 

1899 

126 

132 

29.2 

2118.73 

2133 

131 

132 

30.6 

HEELSSHAFTASSY. 

1910.45 

829.9 

72 

72 

15.7 

1988.06 

862.8 

71 

72 

16  2 

TWO  RUN  AVERAGE 
ITEM  tWE 

ETCH  THE  ST  CEV 

MM  air 

MM  IN 

AVE  WIP 

lST.S7G.CCtFR.DIEF 

890.6  479.1 

72.0 

72.0 

7.3 

IST.STG.JNLETASSY. 

1638.2  1163.7 

71.5 

72.0 

13.2 

2fO.STG.OCtFR.DIEF 

1786.0  1249.3 

73.5 

72.0 

14.7 

2iO.STG.DIEF.ASSY 

3242.9  1247.9 

131.0 

132.0 

49.0 

2tO.STG.DIEF.HSG. 

2073.7  1285.7 

69.0 

72.0 

18.1 

2tOSTG.Ca-FR.HSG. 

2418.9  1150.6 

71.5 

72.0 

20.0  5  _ 

KTESSOtt  CASE 
BACKSfCP  180 

BACKSfCP  397 

BEARING  KSG. 

COB.  GfAfBER  UG. 

431.2 

1 231 .5 
•696.1 

2828.6 
729.6 

a  1647.2 

205.9 
439:4 

732.9 
1562.2 

185.6 

1090.5 

133.5 

73.0 

133.5 

69.0 

71.5 

134.0 

132.0 

72.0 

132.0 

72.0 

72.0 

132.0 

G7f.|XP2SPR 

10.3 

10.4 

24.0 

6.1 

25.1 

KV1PSI  180  ONLY 

810.7 

193.5 

71.5 

72.0 

6.7 

MViPSI  397'  ONLY 

797.0 

169.5 

130.0 

132.0 

12.0 

TCRUS  TURBRE 

1013.9 

342.6 

71.5 

72.0 

8.4 

TURBIfE  ERG.  HSG. 

2762.7  2215.8 

135.5 

132.0 

40.0 

TURBINE  IDZZLE  180 

1753.6 

1378.4 

69.0 

72.0 

14.1 

TURBINS  NOZZLE  397 

1990.4  2016.3 

128.5 

132.0 

29.9 

HEEUSHAETASSY. 

1949.3 

846.4 

71.5 

72.0 

16.0 

GIE  -  EXP! 8  2 

FUNI1 

ITEM  NAMS 

FICW  TB-E 

ST  DEV 

HUM  COT 

NUM  IN 

AVEWIP 

RUN  12 

FICW  TIMS 

ST  CEV 

NUM  CUT 

NUM  IN 

AVEWIP 

1ST.S7G.OTPR.0IFF 

949 

544.1 

109 

108 

11.8 

911.52 

442.9 

104 

108 

11.3 

1ST.STG.H1LETASSY. 

1485.91 

893.3 

109 

108 

18.2 

1692.39 

1113 

110 

108 

21.5 

2ND.SIG.OTfR.DIEF 

1933.54 

1493 

107 

108 

23.8 

2i  14.65 

1620 

108 

108 

24.8 

2fD.SlG.DIEF.ASSY 

3266.42 

1141 

196 

198 

74.2 

3296.19 

1282 

199 

198 

75.5 

2tO.STG.DIEF.HSG. 

2166.48 

1521 

112 

108 

25.1 

2076.94 

1402 

105 

108 

23.7 

2fDSIG.COBR.HSG. 

2156.42 

1036 

107 

108. 

28.3 

2193.03 

1176 

101 

108 

27.6 

ACCESSORY  CASE 

439.61 

211.4 

197 

196 

10 

445.1 

216.1 

198 

198 

10.1 

BACKSfCP  180 

1217.52 

355.7 

111 

108 

15 

1303.4 

458.8 

107 

108 

16.3 

BACKSfCP  397 

666.77 

657.7 

203 

198 

14.6 

669.82 

616 

196 

198 

15.3 

BEARING  HSG. 

2760.21 

1517 

110 

108 

34.9 

2612.89 

1471 

106 

108 

32.4 

OTB.  aiAMBER  LtJG. 

711.22 

195.9 

108 

108 

8.8 

702.31 

186.7 

108 

108 

8.7 

OTERESSCR  INIET 

1554.24 

1009 

195 

198 

35.7 

1641.66 

1083 

192 

198 

36.7 

GIE  -180 

2981.16 

399.2 

96 

108 

37.3 

2826.51 

465.9 

91 

108 

35.3 

GIE  -397 

3132.01 

292.4 

178 

198 

71.3 

3102.7 

321.2 

180 

198 

70.5 

MATPSI  180  CNLY 

2751.18 

421.1 

94 

103 

34.4 

2664.17 

486 

92 

108 

32.9 

MATPSI  397  CNLY 

2784.23 

424.2 

167 

198 

62.8 

2671.66 

485.4 

162 

198 

60.1 

TCRUS  TOFBIfE 

983.45 

377.3 

106 

108 

12.1 

1001 

372.2 

109 

108 

12.3 

TURBIfE  BRG.  HSG. 

2553.27 

1777 

192 

198 

59.5 

2501.94 

1886 

191 

198 

59.5 

TURBINS  tOZZLE  180 

1600.86 

1314 

104 

108 

19.8 

1591.37 

1434 

101 

108 

19.5 

TURBIfE  NOZZLE  397 

1818.56 

1656 

185 

19P 

41.3 

1877.5 

1809 

200 

198 

40.8 

WEELSSffAETASSY. 

1967.8 

832.6 

103 

108 

24.2 

1895.45 

927 

101 

108 

23.8 

TWO  RUN  AVERAGE 
ITEM  NAME 

FICW  TOE 

ST  CEV 

HUM  cur 

NUM  IN 

AVEWIP 

1ST.STG.OTER.DIEF 

930.3 

493.5 

106.5 

108.0 

11.6 

1ST.STG.  INLETASSY. 

1589.2  1002.9 

109.5 

100.0 

19.9 

2fO.STG.OTFR.DIEF 

2024.1 

1556.8 

107.5 

108.0 

24.3 

2fO.STG.DIEF.ASSY 

3281.3 

1211.4 

197.5 

190.0 

74.9 

2tO.STG.DIFF.HSG. 

2121.7  1461.6 

108.5 

108.0 

24.4 

2fOSIG.CCMPR.HSG. 

2174.7  1105.8 

104.0 

108.0 

28.0 

AXESSCRY  CASE 

442.4 

213.7 

197.5 

198.0 

10.1 

BACKSfCP  180 

1260.5 

407.2 

109.0 

100.0 

15.7 

BACKSfCP  397 

668.3 

636.8 

199.5 

198.0 

15.0 

BEARING  IfSG. 

2686.6 

1494.2 

108.0 

100.0 

33.7 

CCt-3.  CHAMBER  UG. 

706.8 

191.3 

108.0 

108.0 

0.8 

aKRESSCR  INLET 

1598.0 

1046.1 

193.5 

198.0 

36.2 

“ffiMUTA 

^isa.o: 

.  ,70.9  f 

MATPSI  180  CNLY 

2707.7 

453.5 

93.0 

108.0 

33.7 

MATPSI  397  CNLY 

2727.9 

454.8 

164.5 

198.0 

61.5 

TCRUS  TURBIfE 

992.2 

374.7 

107.5 

108.0 

12.2 

TURBIfE  BRG.  HSG. 

2527.6 

1831.6 

191.5 

198.0 

59.5 

TURBIfE  NOZZLE  180 

1596.1 

1374.2 

102.5 

108.0 

19.7 

TURBIfE  fDZZLF.  397 

1848.0 

1732.8 

192.5 

198.0 

41,1 

WEELSSHAFTASSY. 

1931.6 

879.8 

102.0 

108.0 

24.0  s 

GTEEXP2SPR 


GTE  -  EXP! 9, 2 

KMI1 

HEM  tWE 

now  TOE 

ST  LEV 

KM  COT 

KM  IN 

AVEWI? 

KM  12 

PICK  TOE 

ST  LEV 

KM  our 

KM  IN 

tits.  WIP 

lST.STG.OCKR.DEF 

925.73 

531.6 

146 

144 

15.2 

965.58 

513.6 

143 

144 

15.6 

1ST.SIG.INLEIASSY. 

1505.02 

903.2 

144 

144 

24.9 

1639.64 

1027 

145 

144 

26.6 

2tO.STG.CCMR.DEF 

1619.44 

1132 

136 

144 

27.6 

1670.93 

1209 

145 

144 

28.5 

2D.STG.DEF.ASSY 

3257.82 

1151 

264 

264 

99.1 

3269.08 

1152 

263 

264 

100.3 

2tO.STG.DST.HSG. 

2295.52 

1564 

149 

144 

36.1 

2118.97 

1476 

145 

144 

35 

2JOSTG.CXMR.KSG. 

2378.65 

1455 

140 

144 

39 

2435.5 

1272 

145 

144 

40.6 

AXSSSCKY  CASE 

484.27 

219.2 

267 

264 

14.6 

454.34 

202.7 

263 

264 

13.9 

BfCKSfCP  180 

1303.46 

483.9 

147 

144 

21.6 

1302.04 

420.1 

142 

144 

21.5 

BACKSKP  397 

659.22 

651.1 

262 

264 

20.4 

675.96 

619.2 

266 

264 

20.4 

BEARItC  HSG. 

2783.15 

1660 

136 

144 

46.4 

2622.25 

1844 

136 

144 

44.3 

OB.  CHttBER  INS. 

734.88 

204.8 

145 

144 

12.1 

733.95 

204.5 

144 

144 

12.1 

OERSSSCR  DUET 

1546.7 

1121 

266 

264 

45.6 

1587.89 

1124 

258 

264 

47.7 

GIE-180 

5814.05 

991.1 

94 

144 

94.3 

5655.74 

937.8 

96 

144 

92.2 

GE  -397 

5610.53 

988.5 

165 

264 

171.6 

5538.99 

952.6 

168 

26«* 

168.6 

KOESI  180  ONLY 

5468.62 

985.8 

95 

144 

89.3 

5293.42 

952.8 

96 

144 

87.2 

WflPSI  397  CNLY 

5334.16 

961.6 

161 

264 

162.6 

5286.38 

906.7 

164 

264 

160 

TOSS  TUBDE 

1043.37 

381 

141 

144 

17.3 

1057.97 

411.7 

143 

144 

17.4 

ILRBItE  ERG.  HSG. 

2517.06 

2083 

273 

264 

78 

2432.71 

2047 

243 

264 

77.6 

URSIte  NOZZLE  130 

1721.98 

1235 

142 

144 

29.3 

1808.08 

1327 

153 

144 

28.9 

TUSHE  NOZZLE  397 

1816.2 

1760 

257 

264 

57 

1706.67 

1678 

257 

264 

54.4 

WFZUSHAFTASSY. 

1953.4 

853 

146 

144 

32 

1889.29 

789.9 

143 

144 

31.2 

TWO  RUN  AVERAGE 
ITEM  WE 

FICKTOE 

ST  OBJ 

KM  cur 

KM  IN 

A\E  WIP 

1ST.SIG.CCWR.DEF 

945.7 

522.6 

144.5 

144.0 

15.4 

1ST.STG.INLETASSY. 

1572.3 

964.9 

144.5 

144.0 

25.8 

2tO.STG.OCMR.DEF 

1645.2  1170.7 

140.5 

144.0 

28.1 

2tO.STG.DEF.ASSY 

3263.5  1151.4 

263.5 

264.0 

99.7 

2tO.STG.DEF.f5G. 

2207.2  1520.3 

147.0 

144.0 

35.6 

2tOSTG.CCMR.HSG. 

2407.1 

1363.3 

142.5 

144.0 

39.8 

ACCESSORY  CASE 

469.3 

210.9 

265.0 

264.0 

14.3 

BACKS!  KP  183 

1302.8 

452.0 

144.5 

144.0 

21.6 

BA3CSHCP  397 

667.6 

635.2 

264.0 

264.0 

20.4 

BEARItC  HSG. 

2702.7  1752.2 

13S.0 

144.0 

45.4 

CEE.  GiAfEER  EC. 

734.4 

204.6 

144.5 

144.0 

12.1 

OMRESSCR  INLET 

1567.3 

1122.7 

262.0 

264.0 

46.7 

SSESSSSSSSSSSSSSSnMn»^^^ ' 


MATES  I  180  CNLY 

5381.0  969.3 

95.5 

144.0 

88.3 

WtlPSI  397  ONLY 

5310.3  934.1 

162.5 

264.0 

161.3 

TOSS  7U3EE 

1050.7  396.3 

142.0 

144.0 

17.4 

SraitE  EG.  HSG. 

2474.9  2065.3 

258.0 

264.0 

77.8 

TLR3RE  NOZZLE  180 

1765.0  1281.0 

147.5 

144.0 

29.1 

maitE  NOZZLE  397 

1761.4  1719.4 

257.0 

264.0 

55.7 

HsEUSHAelASSY. 

1921.3  321.4 

144.5 

144.0 

31.6 

5  97 


GIE  -.EXPI1,3 


GTE  EXP  3  SPR 


FDNI1 


RUN  *2 


IffltM' 

FLCH  THE 

ST  LEV 

MM  CUT 

WJM  IN 

AVE  WIP 

FIOWTB-E 

STDEV 

«M  OUT 

MM  IN 

AVE  WIP 

IST.STC.CCt'PR.DIFF 

941.43 

581.96 

6B 

70 

7.1 

915.87 

505.27 

71 

71 

7.5 

1ST.STC.INLETASSY. 

1593.89 

925.82 

63 

70 

12.4 

1459.56 

842.83 

72 

71 

11.3 

2tO.STC.OCM=R.DIFF 

2005.3 

1369.96 

70 

73 

15.2 

1748.68 

1042.57 

65 

71 

14.2 

2ND.STC.0IfF.ASSY 

3321 

1259.19 

136 

130 

50.2 

3181.97 

1113.16 

132 

131 

48.9 

2ND.STC.DIFF.HSG. 

2038.93 

1465.14 

72 

‘TO 

16.1 

2283.73 

1621.89 

72 

71 

18.9 

2NDSTC.COFR.HSG. 

2278.14 

1039.03 

75 

70 

17.9 

2351.13 

1355.91 

72 

71 

18.7 

ACCESSORY  CASE 

453.42 

221.21 

131 

130 

6.8 

425.93 

204.44 

129 

131 

6.4 

BACKSHCP  180 

1304.56 

419.63 

69 

70 

10 

1252.79 

418.54 

71 

71 

ID 

BACKSHCP  397 

747.04 

773.13 

128 

130 

11.2 

658.12 

779.94 

134 

131 

9.8 

BEARIN3  HSG. 

480.6 

111.68 

65 

70 

3.7 

493.07 

118.02 

70 

71 

4 

OCNB.  CJWEBR  UG. 

709.17 

196.61 

$ 

73 

5.4 

698.28 

184.57 

71 

71 

5.6 

COFRESSCR  INLET 

1462.93 

862.48 

127 

130 

22.3 

1689.84 

1061.47 

128 

131 

25.5 

GIE  -180 

2594.56 

297.73 

73 

72 

20.6 

2722.94 

333.22 

69 

72 

22.2 

GIE  -397 

3608.37 

243.62 

132 

132 

54.3 

3469.75 

246.99 

134 

132 

52.8 

MATPSI  180  ONLY 

733.13 

140.64 

65 

73 

5.6 

755.93 

161.33 

71 

71 

6.1 

MATPSI  397  ONLY 

738.94 

152.52 

131 

130 

11.1 

715.09 

143.34 

129 

131 

10.7 

TORUS  TOR8HE 

960.95 

381.85 

67 

73 

7.4 

1088.05 

417.77 

71 

71 

8.9 

TORBItE  BRG.  HSG. 

2344.36 

1785.27 

132 

130 

35.9 

2621.84 

1917.54 

137 

131 

39.5 

1URBINE  NOZZLE  180 

1524.04 

1040.01 

6B 

73 

11.8 

1485.6 

1161.95 

74 

71 

12.1 

TORBItE  NOZZLE  397 

1626.85 

1471.48 

126 

130 

25.7 

2019.46 

1890.87 

130 

131 

30.5 

HEELSSHAfTASSY. 

1898.25 

826.91 

74 

70 

14.8 

2015.42 

884.95 

71 

71 

15.9 

TWO  RUN  AVERAGE 

IlfM  NANE 

FLOW  THE 

ST  DEV 

NUM  CUT 

NUM  IN 

AVE  WIP 

lST.STC.OCtFR.DIFF 

928.7 

543.6 

69.5 

70.5 

7.3 

1ST.STC.  1NLETASSY. 

1526.7 

884.3 

67.5 

70.5 

11.9 

2ND.STC.OTFR.DIfF 

1877.0 

1206.3 

69.5 

70.5 

14.7 

2ND.STC.DIfF.ASSY 

3251.5 

1186.2 

134.0 

130.5 

49.6 

2fO.STC.DIfF.HSG. 

2161.3 

1543.5 

72.0 

70.5 

17.5 

2fOSTC.OCfFR.HSG. 

2314.6 

1197.5 

73.5 

70.5 

18.3 

AXES  SCRY  CASE 

439.7 

212.8 

130.0 

130.5 

6.6 

BACKS  HCP  180 

1278.7 

419.1 

70.0 

70.5 

10.C 

BACKSHCP  397 

702.6 

776.5 

131.0 

130.5 

10.5 

BEARING  HSG. 

486.8 

114.9 

67.5 

70.5 

3.9 

00©.  CHAMBER  LNG. 

703.7 

190.6 

68.0 

70.5 

5.5 

OOFRESSCR  INLET 

1576.4 

962.0 

127.5 

130.5 

23.9 

mtsmmmmasa 

BM*S 

H&SHRS 

sssys 

SS2L? isgr 

MAR'S  I  180  ONLY 

744.5 

151.0 

68.0 

70.5 

5.9 

(4ATPSI  397  CNLY 

727.0 

147.9 

130.0 

130.5 

10.9 

TORUS 'TORBItE 

1024.5 

399.8 

69.0 

70.5 

8.2 

TORBItE  BRG.  HSG. 

2483.1 

1851.4 

134.5 

130.5 

37.7 

TORBItE  NOZZLE  180 

1504.8 

1101.0 

71.0 

70.5 

12.0 

TORBItE  NOZZLE  397 

1823.2 

1681.2 

128.0 

130.5 

28.1 

WHEELS  SHAFTASSY . 

1956.8 

855.9 

72.5 

70.5 

15.4 

GIE  -  EXPI2.3 

RJNI1 

ITCMNAtE 

FLOW  THE  ST  DEV 

NUM  OUT 

MM  IN 

AVE  WIP 

RUN  12 

FICWTDE  ST’ DEV 

NUM  CUT 

MM  IN 

AVE  WIP 

lST.STC.CCMRR.DIfF 

926.48  553.57 

111 

107 

11.4 

965.71  492.91 

102 

109 

12.2 

1ST .  STC .  INIETASSY . 

1463.59  843.33 

106 

107 

18.2 

1567.58  898.25 

105 

109 

19.9 

2fO.STC.OCMPR.DIFF 

1966.83  1600.43 

113 

107 

22.6 

1682.35  1128.28 

101 

109 

20.7 

2ND.STC.DIFF.ASSY 

3284.09  1191.82 

203 

200 

74.8 

3259.34  1278.57 

201 

200 

75.5 

2fO.STC.DIFF.HSG. 

2406.69  1652.6 

105 

107 

29.4 

2063.42  1290,17 

106 

109 

26.1 

2fOSTC.CCMPR.HSG. 

2535.76  1517.15 

114 

107 

30.3 

2362:09  1121.14 

108 

109 

29.6 

ACCESSORY  CASE 

453.21  224.13 

202 

200 

10.4 

457.24  215.13 

201 

200 

10.4 

BACKSHCP  180 

1315.73  444.55 

110 

107 

16.1 

1315.9  441,37 

110 

109 

16.2 

BACKSHCP  397 

773.68  769.33 

199 

200 

-16.9 

651. 48--.  673.04 

201 

200 

15.2 

BEARING  HSG. 

477.91  112.25 

108 

107 

5.9 

178.99  99.96 

1C8 

109 

6 

OT«.  CHAf-EER  LNG. 

729.27  185.44 

106 

107 

9 

726,88  159.78 

108 

109 

9 

OTFRESSCR  INLET 

1580.13  1154.19 

201 

200 

361 8 

1654.31  1006.59 

203 

200 

37.8 

GIE  -180 

2580.17  229.43 

114 

108 

31.9 

2443.97  211.27 

107 

-  108 

30.3 

GIE  -397 

3278.59  252.19 

204 

200 

75 

3270,86  j96;<l4 

201 

200 

75.5 

MATPSI  180  CNLY 

808.16  176.37 

105 

107 

9.9 

789.26  169,63 

106 

109 

9.8 

MATPSI  397  CNLY 

806.44  155.49 

203 

200 

18.5 

811.9  170.37 

204 

200 

18.5 

TORUS  TORBItE 

1013.8  401.66 

110 

107 

12.3 

1025,06  316.08 

106 

109 

12.6 

TORBItE  BRG.  HSG. 

2244.46  1867.38 

191 

200 

53.9 

2654.5  2050.99 

w 

211 

200 

61.7 

c5 

-  — 

TURBItE.  NOZZLE  180 

1689.34 

1267.13 

no 

107 

GTE.EXP  3  SPR09.1 

TURBINE  NOZZLE  397 

1654.67 

1718.71 

186 

200 

37 

1872.32 

WEEUSHAFTASSY. 

1829.54 

755.03 

109 

107 

23.2 

2005.69 

TOD  RUN  AVERWE 

ITEM  NAtE 

FLOW  TIME 

ST  CEV 

MM  COT 

MM  IN 

AVE  WIP 

lST.STC.OtPR.DIFF 

946.1 

523.2 

106.5 

108.0 

11.8 

1ST.STC.INIETASSY. 

1515.6 

870.8 

105.5 

108.0 

19.1 

2tO.STC.CCEPR.DIEF 

1824.6 

1364.4 

107.0 

108.0 

21.7 

2tO.STC.DIEF.ASSY 

3271.7 

1235.2 

202.0 

200.0 

75.2 

2ND.STC.DIEF.HSG. 

2235.1 

1471.5 

105.5 

108.0 

27.8 

2tOSTC.CCEPR.HSG. 

2448.9 

1319.1 

111.0 

108.0 

30.0 

AXESSCRY  CASE 

455.2 

219.6 

201.5 

200.0 

10.4 

BA3CS1CP  180 

1315.8 

443.0 

110.0 

108.0 

16.2 

BACKSHCP  397 

712;6 

721.2 

200.0 

200.0 

16.1 

BEARING  HSG. 

478.5 

106.1 

1C8.0 

108.0 

6;o 

CXMB.  CHAMBER  LN3. 

728.1 

172.6 

107.0 

108.0 

9.0 

OCMPRESSCR  INIET 

1617.2 

1080.4 

203.5 

200.0 

37.3 

HMISflEMlF'  * 

843.7 


MATPSI  180  CNLY 

DfMHini 

WBnRnNl 

798.7 

sm 

173.1 

SINKS 

105.5 

« 

108.0 

mm.* 

9.9 

MATPSI  397  CNLY 

809.2 

162.9 

203.5 

200.0 

18.5 

TCRUS  TURBItE 

1019.4 

358.9 

108.0 

108.0 

12.5 

TURBItE  BRG.  HSG. 

2449.5 

1963.2 

.202.5 

200.0 

57.8 

TURBItE  NOZZLE  180 

1649.2 

1264.3 

108.5 

108.0 

20.2 

TURBItE  NOZZLE  397 

1763.5 

1719.9 

197.0 

200.0 

40.1 

HtEELSSHAETASSY . 

1917.6 

799.4 

109.0 

108.0 

24.0 

107 

109 

20.1 

208 

200 

43.2 

109 

109 

24.8 

GIE  -  EXPI3,3 


KJNI1 


RUN  12 


item  me 

1ST.STC.OOPR.DIFF 

lsr.siG.iNtmssY. 

2tO.STC.OCt-FR.DIFF 

2tO.STC.DlEF.ASSY 

2tO.STC.DIEF.HSG. 

2tOSTC.CCMPR.HSG. 


AXESSCRY  G\SE 
BACKSHOP  180 
BACKSHCP  397 


BEARING  IISG. 


OCPB.  GIAtPER  LM3. 
(XtPRESSCR  INLET 
GIE  -180 
GIE  -397 
tP.TPSI  180  CNLY 
MATPSI  397  CNLY 
TCRUS  TURBINS 
TURBINE  BRG.  HSG. 
TURBItE  NOZZLE  180 
RPBICE  NOZZLE  397 
HtEELSSHAETASSY. 


FICW  TEE 

ST  DEV 

NUMCOT 

NLM  IN 

AVE  WIP 

981.33 

511.81 

.  136 

142 

15.5 

1523.9 

791.57 

143 

142 

24.7 

1712.42 

1178.97 

144 

142 

26.9 

3203.16 

1184.37 

259 

267 

99 

2115.73  1465.13 

144 

142 

33.8 

2225.77 

1125.48 

144 

142 

35.5 

439.21 

234.36 

272 

267 

13.5 

1306.72 

433.72 

141 

142 

20.6 

689.32 

688.63 

275 

267 

21 

499.81 

111.3 

136 

142 

8 

756.68 

169.86 

135 

142 

11.9 

1551.39 

1154.3 

274 

267 

47.7 

3106 

576.84 

116 

144 

50.6 

3193.95 

384.31 

231 

264 

98.7 

3055.01 

577.49 

115 

142 

49.8 

3033.41 

546.73 

208 

267 

92.9 

1047.02 

372.2 

138 

142 

16.5 

2276.33 

1672. SS 

267 

267 

72.9 

1622.74 

1277.48 

144 

142 

25.5 

1929.67 

1960.09 

271 

267 

59 

1774.73 

733.09 

146 

142 

28.3 

FLOW  TIME 

ST  DEV 

MM  our 

MM  IN 

AVE  WIP 

970.92 

526.19 

149 

144 

15.5 

1520.43 

851.67 

153 

144 

24.5 

1821.05 

1398.45 

150 

144 

29.8 

3268'.72 

1185.87 

267 

266 

99.5 

2141.13 

1350.84 

144 

144 

36.1 

2425.61 

1260.02 

152 

144 

40.6 

422.58 

200.07 

265 

266 

12.8 

1249.37 

408.87 

143 

144 

20.6 

728.51 

787.2 

266 

266 

21.5 

491.29 

111.91 

140 

144 

8 

741.62 

180.91 

145 

144 

32 

1711.54 

1256.88 

249 

266 

51.5 

3373.34 

573.22 

111 

144 

56.6 

3444.83 

504.11 

225 

264 

105.7 

3359.54 

581.3 

111 

144 

56 

3377.44 

586.77 

205 

266 

102.1 

1022.62 

368.09 

149 

144 

16.7 

2355.44 

1856.88 

257 

266 

72.8 

1680.51 

1413.93 

148 

144 

27.4 

1887.69 

1816.95 

265 

266 

59.1 

1938 

822.81 

146 

144 

32.6 

TWO  RUN  AVERACE 


ITEM  NAEE 

FICW  TB-E 

ST  DEV 

MM  COT 

MM  IN 

AVE  WIP 

1ST.STC.CCEPR.DIEF 

976.1 

519.0 

142.5 

143.0 

15.5 

1ST.STC.  INIFTASSY. 

1522.2 

821.6 

148.0 

143.0 

24.6 

2ND.STC.CTEPR.DIEF 

1768.2 

1288.7 

147.0 

143.0 

28.4 

2tO.STC.DIFF.ASSY 

3235.9 

1185.1 

263.0 

266.5 

99.-3 

2tC.STC.DIFF.HSG. 

2128.4 

1408.0 

144.0 

143.0 

35.0 

2tOSTC.CaPR.HSG. 

2325.7 

1192.8 

148.0 

143.0 

38.1 

AXESSCRY  CASE 

430.9 

217.2 

268.  S 

266.5 

13.2 

BACKSHCP  180 

1278.0 

421.3 

142.0 

143.0 

20.6 

BACKSHCP  397 

708.9 

737:9 

270.5 

266.5 

21.3 

BEARING  HSG. 

495.6 

111.6 

138.0 

143.0 

8.0 

Cap.  aiAMBER  LUG. 

749.2 

175.4 

140.0 

143.0 

12.0 

OCMPRESSCR  INLET  . 

1205.6 

261.5 

266.5 

49.6 

_ ^  .  _ JSmtlXmmSBmSSXm  . 

z<a 

tWIPSI  180  CNLY  3207.3  579.4  113.0  143.0  52.9 

miVSI  397  CNLY  3205.4  566.8  205.5  266.5  97.5 

5k? 


TCRUS  TURBINE 

1034.8 

370.1 

143.5 

143.0 

GTE.EXP3SPR 

TURBltE  BBS.  HSG. 

2315.9 

176417 

262.0 

266.5 

72.9 

TURBINS  NOZZLE  180 

1651.6 

1345.7 

146.0 

143.0 

26.5 

TURBltE  N3ZZIE  397 

1908.7 

1888.5 

268.0 

266.5 

59.1 

heeushaftassy. 

1856.4 

778.0 

146.0 

143.0 

30.5 

GIE  -  EXP84,3 

HJNI1 

RUN  82 

HEM  NAtE 

FLOW  TIME 

ST-cev 

HUM  CUT 

NUM  IN 

AVE  HIP 

FIEW  TDE 

ST  DEV 

tOMCUT 

NUM  IN 

AVE  WXP 

lST.STC.0C6FR.DirF 

976.13 

590.95 

69 

70 

7.3 

930.81 

437.29 

69 

71 

7.6 

1ST.STC.  INIETASSY. 

1453.88 

867.71 

71 

TO 

11 

1622.56 

896.07 

71 

71 

13.2 

26C.STC.OCtFR.DIFF 

1962.01 

1463.71 

TO 

TO 

15.5 

1591.1 

1136.33 

68 

71 

13.8 

2JO.STC.DIEF.ASSY 

3124.19 

1067.07 

133 

130 

47.8 

3382.2 

1235.66 

143 

131 

51.5 

2tO.STC.DKF.HSG. 

2474.97 

1495.07 

72 

70 

19.6 

2367.88 

1545.56 

74 

71 

18.4 

2tCSTC.CCtFR.HSG. 

2180.54 

1131.31 

65 

70 

18.2 

2389.4 

1169.24 

71 

71 

20.2 

ACCESSORY  CASE 

449.54 

201.89 

131 

130 

6.7 

450.92 

226.07 

128 

131 

6.8 

BACKSHCP  180 

1304.46 

457.35 

69 

TO 

ID 

1242.29 

441.86 

73 

71 

10.1 

BACKSHCP  397 

670.39 

766.94 

135 

130 

10.2 

694.33 

649.45 

132 

131' 

10.9 

BEARING  HSG. 

469.58 

104.1 

66 

70 

3.6 

495.04 

113.88 

70 

71 

4 

OCMB.  CHAM3ER  LNG. 

692.58 

170.04 

69 

TO 

5.3 

755.83 

175.9 

71 

71 

6.1 

CEMPRESSCR  DUET 

1531.08 

1082.69 

135 

130 

22.7 

1690.94 

1155.85 

130 

131 

24.6 

GIE  -180 

2113.25 

225.56 

,  i 

72 

16.5 

2141.7 

203.91 

71 

72 

17.4 

GIE  -397 

2418.68 

194.21 

Z  5 

132 

36.2 

2656.03 

252.82 

141 

132 

40.1 

tKIFSI  180  ONLY 

770.41 

159.51 

67 

70 

5.9 

716.2 

157.78 

72 

71 

5.7 

KVIPSI  397  ONLY 

758.11 

158.14 

129 

130 

11.3 

750.03 

152.64 

131 

131 

11.2 

TCRUS  TURBltE 

991.74 

391.43 

69 

79 

7.5 

1046.52 

340.75 

71 

71 

8.4 

TURBltE  BRG.  HSG; 

2378.08 

1902.75 

129 

130 

36.7 

2580.51 

1940.01 

124 

131 

40.3 

TURBltE  NOZZLE  180 

1760.45 

1279.3 

71 

73 

14.7 

2119.55 

1430.42 

■12 

71 

17.1 

TURBINE  NOZZLE  397 

2152.04 

1929 

127 

130 

31.9 

1849.88 

1854.1 

131 

131 

2/.1 

WEEUSHAFIASSY. 

1993.96 

808.38 

69 

70 

15.7 

2235.85 

998.27 

71 

71 

18.3 

TOO  RUN  AVERAGE 

HEM  NAME 

FIGW  TDE 

STCEV 

NUM  CUT 

NUM  IN  AVE 

HIP 

lST.STC.0Ct4FR.DIEF 

953.5 

514.1 

69.0 

70.5 

7.5 

1ST. STC.  IN  LET  ASSY. 

1538.2 

881.9 

71.0 

70.5 

12.1 

2tO.STC.OCtFR.DIEF 

1776.6 

1300.0 

69.0 

70.5 

14.7 

2tD.STC.DIEF.ASSY 

3253.2 

1151.4 

138.0 

130.5 

49.7 

2tO.STC.DIEF.HSG. 

2421.4 

1520.3 

73.0 

70.5 

19.0 

2NDSTC.OCtFR.HSG. 

2285.0 

1150.3 

68.0 

70.5 

19.2 

ACCESSORY  CASE 

450.2 

214.0 

129.5 

130.5 

6.8 

BACKSBCP  180 

1273.4 

449.6 

71.0 

70.5 

10.1 

BACKSHCP  397 

682.4 

708.2 

133.5 

130.5 

10.6 

BEARING  HSG. 

482.3 

109.0 

68.0 

70.5 

3.8 

CEMi.  CHAMBER  LNG. 

724.2 

173.0 

70.0 

70.5 

5.7 

CCtFRESSCR  INLET 

1611.0 

1119.3 

132.5 

130.5 

23.7 

as 

5.8 

MATPSI  180  CNLY 

743.3 

158.6 

69.5 

70.5 

tftlPSI  397  CNLY 

754.1 

155.4 

130.0 

130.5 

11.3 

TCRUS  TURBINS 

1019.1 

366.1 

70.0 

70.5 

8.0 

TURBINE  BRG.  HSG. 

2479.3 

1921.4 

126.5 

130.5 

38.5 

TURBINS  NDZZUS  180 

1940.0 

1354.9 

71.5 

70.5 

15.9 

TURBItC  NGZZLE  397 

2001.0 

1891:6 

329.0 

130.5 

29.5 

WEEUSHAFIASSY. 

2114.9 

903.3 

70.0 

70.5 

17.0 

GIE  -  EXPI5.3 

FDN81 

RUN  12 

ITEM  NAtE 

FIEW  TDE 

ST  CEV 

NUM  CUT 

NU4  IN 

AVEW1P 

FIEW  TDE 

ST  DEV 

NUMCUr 

NUM  IN 

AVE  HIP 

IST.STC.OCtFR.DIEF 

933.69 

499.99 

114 

107 

11.4 

1060.55 

571.07 

101 

109 

13.2 

1ST.STC.  INLETASSY. 

1519.18 

768.62 

99 

107 

19.3 

1623.1 

749.09 

106 

109 

20.2 

2N3.STC.CXXFR.DIEF 

1972.72 

1370.42 

108 

107 

24.1 

1668.56 

953.28 

102 

109 

20.9 

2tO.STC.DIEF.ASSY 

3308.58 

1255.22 

205 

200 

75 

3368.1 

1232.55 

208 

200 

78 

2ND.STC.DIEF.HSG. 

1971.41 

1297.35 

111 

107 

25 

2063.34 

1576.3 

112 

109 

25.7 

2NDSTC.CCtPR.HSG. 

2292.25 

1078.64 

107 

107 

28.4 

2219.36 

1189.39 

1C8 

109 

27.1 

ACCESSORY  CASE 

430.97 

222.81 

198 

200 

9.9 

446.48 

219.02 

195 

200 

10.2 

BACKSIEP  180 

1304.04 

441.99 

106 

107 

16.1 

1330.13 

407.26 

109 

109 

16.4 

BACKSHCP  397 

788.83 

754.84 

202 

200 

17.9 

738.85 

723.59 

206 

200 

16.5 

BEARING  HSG. 

491.28 

114.42 

no 

107 

6.1 

475.02 

111.01 

108 

109 

5.9 

CCM3.  CHAtEER  UG. 

739.93 

183.54 

107 

107 

9.1 

721.67 

176.48 

108 

109 

9 

a  bo 


OOERESSCR  INLET 

1667.16  1125.09 

187 

200 

GIE.EXP3SBao.04 

1134.98 

197 

200 

36.4 

GIE  -180 

2498.12  176.71 

108 

108 

30.9 

2435.42 

171.7 

107 

108 

30.2 

GIE  -397 

3465.72  279.07 

203 

200 

79.2 

3555.54 

240.48 

207 

200 

82.2 

MATPSI  180  ONLY 

1156.9  173.S6 

106 

107 

14.2 

922.48 

179.49 

108 

109 

11.4 

MATPSI  397  ONLY 

1176  187.34 

194 

200 

26.9 

985.39 

167.79 

208 

200 

22.5 

TCRUS  TURBKE 

985.92  342.58 

101 

107 

12 

1023.95 

388.3 

109 

109= 

12.7 

TURBINE  BRG.  HSG. 

2404.01  2199.16 

205 

200 

53.6 

2545.94 

2108.83 

210 

200 

03 

TURBItE  NOZZLE  180 

1809.01  1436.89 

no 

107 

22.6 

1633.58 

1189.31  . 

SO 

109 

22.4 

TURBINE  NOZZLE  397 

1834.87  1796.91 

193 

200 

42.7 

2119.27 

2086.54 

208 

200 

48.3 

WHEELSSHAFTASSY . 

1981.55  823.2 

109 

107 

24.7 

1944.81 

752.78 

109 

109 

24.1 

TWO  RON  AVERAGE 
mi  (WE 

FLOW  THE 

ST  CEV 

(CM  COT  (CM  IN 

AVE  WIP 

IST.STG.OCMPR.DffF 

997.1 

535.5 

107.5 

108.0 

12.3 

1ST.STG.  IN1ETASSY. 

1571.1 

758.9 

102.5 

108.0 

19.8 

2ND.STG.OaER.DffF 

1820.6 

1161.9 

105.0 

108.0 

22.5 

2tC.STG.DIFF.ASSY 

3338.3 

1243.9 

206.5 

200.0 

76.5 

2ND.STG.DffF.HSG. 

2017.4 

1436.8 

111.5 

108.0 

25.4 

2fCSTG.CXt-FR.HSG. 

2255.8 

1134.0 

107.5 

108.0 

27.8 

ACCESSORY  CASE 

438.7 

220.9 

196.5 

200.0 

10.1 

BACKSHCP  180 

1317.1 

424.6 

107.5 

108.0 

16.3 

BACKSHCP  397 

763.8 

739.2 

204.0 

200.0 

17.2 

BEARING  HSG. 

483.2 

112.7 

109.0 

1C8.0 

6.0 

Oa-B.  CHAMBER  LN3. 

730.8 

180.0 

107. S. 

108.0 

9.1 

COMPRESSOR  INLET 

1648.6 

1130.0 

192.0 

200.0 

eb m 

WUPSI  180  CNLY 

1039.7 

176.S 

107.0 

108.0 

12.8 

MATPSI  397  CNLY 

1080.7 

177.6 

201.0 

200.0 

24.7 

TCRUS  TURBItE 

1004.9 

365.4 

106.S 

108.0 

12.4 

TCRBINE  IBS.  HSG. 

2475.0 

2154.0 

207.5 

200.0 

56.8 

TURBINE  N3ZZLE  180 

1721.3 

1313.1 

104.5 

108.0 

22.5 

TURBKE  NOZZLE  397 

1977.1 

1941.7 

200.5 

200.0 

45.5 

WEEUSHAFTASSY. 

1963.2 

788.0 

109.0 

108.0 

24.4 

GIE  -  EXP86.3 

FUNI1 

RUN  12 

ITEM  NAME 

FLOW  THE 

ST  DEV 

NLMCUT 

NUM  IN 

AVE  Wff> 

FLOW  THE 

ST  DEV 

(CM  CCJT 

NUM  IN 

AVE  WIP 

lST.STG.0C6FR.DffF 

958.58 

576.92 

140 

142 

15 

1074.61 

588.17 

149 

144 

17.1 

1ST.STG.  INIETASSY. 

1622.17 

854.14 

141 

142 

25.9 

1468.08 

809.41 

141 

144 

24.5 

2fC.STG.0CfFR.DIFF 

1755.51 

1210.56 

140 

142 

23 

1903.28 

1207.82 

141 

144 

32.2 

2tO.STG.DIFF.ASSY 

3063.71 

1096.24 

260 

267 

93.5 

3236.75 

1195.21 

273 

266 

96.8 

2fD.STG.DIFF.HSG. 

2003.95 

13^.59 

147 

142 

31.6 

2118:64 

1376.12 

148 

144 

34.9 

2ICSTG.CCMPR.HSG. 

2347.77 

11  /.S9 

142 

142 

33 

2211.39 

1051.73 

147 

144 

36.2 

ACCESSORY  CASE 

411.64 

183.85 

268 

267- 

12.9 

452.41 

217.48 

264 

266 

13.7 

BACKSHCP  180 

1345.03 

432.51 

136 

142 

21.1 

1312.58 

427.86 

146 

144 

21.6 

BACKSHCP  397 

721.33 

636.52 

270 

267 

22.4 

696.63 

661.08 

259 

266 

21.2 

BEARING  HSG. 

477.52 

95.3 

136 

142 

7.6 

487.08 

99.88 

140 

144 

7.9 

OCMB.  CHAMBER  INS. 

712.49 

185.07 

138 

142 

11.3 

694-68 

165.77 

143 

144 

11.3 

CCtPRESSCR  INLET 

1536.13 

1183.82 

263 

267 

49.2 

1552.87 

1090.85 

261 

266 

47.3 

GIE  -180 

3820.11 

643.15 

no 

144 

63.3 

4117.92 

707.04 

106 

144 

68.9 

GIE  -397 

3899.76 

620.71 

206 

264 

120.7 

4182.78 

666.1 

206 

264 

127.3 

MATPSI  180  CNLY 

3C:\-9 

651 

111 

142 

60.9 

3908.87 

700.26 

106 

144 

66.8 

MATPSI  397  CNLY 

3731.75 

647.78 

195 

267 

114.3 

4043.07 

693.1 

191 

266 

121.2 

TCRUS  TURBINE 

1057.27 

400.98 

138 

142 

16.7 

1033.05 

351.95 

149 

144 

16.7 

TURBIfE  BRG.  HSG. 

2397.71 

1982.42 

265 

267 

73.9 

2457.89 

1944.32 

249 

266 

76.6 

TURBKE  NOZZLE  180 

1624.85 

1083.28 

140 

142 

25.4 

1692.67 

1160.83 

139 

144 

29 

TURBKE  NOZZLE  397 

1856.29 

1653.73 

272 

267 

58.6 

1912.77 

1819.46 

260 

266 

57.1 

VHEEL5SHAFTASSY. 

1991.55 

881.61 

144 

142 

32.1 

1994.17 

749.1 

150 

144 

33.6 

TVO  RUN  AVERAGE 

ITEM  NAME 

FICW  THE 

ST  CEV 

NUM  cur 

NUM  IN 

AVE  WIP 

lST.STG.COER.DIFF 

1016.6 

582.5 

144.5 

143.0 

16.1 

1ST.STG.  INIETASSY. 

1545.1 

831.8 

141.0 

143.0 

25.2 

2(C.STG.OCMPR.DffF 

1831.9 

1209.2 

140.5 

143.0 

30.1 

2fO.STG.DIEF.  ASSY 

3150.2 

1145.7 

266.5 

266.5 

95.2 

2fO.STG.DIFF.HSC. 

2061.3 

1360.4 

147. S 

143.0 

33.3 

2fOSTG.CeMPR.IISG. 

2279.6 

1121.2 

144.5 

143.0 

37.1 

ACCESSORY  CASE 

432.0 

200.7 

266.0 

266.5 

13.3 

BACKS!  CP  180 

1328.8 

430.2 

141.0 

143.0 

21.4 

BACKSHCP  397 

709.0 

648.8 

264.5 

266:5 

21.8 

A 

(to) 


BEARItG  HSG. 

COB.  CHAtBER  LtG. 


482.3  97.6 
703.6  175.4 
1569.5 


GTE.EXP3SPR 

11.3 


T- 

"T  "  l,l(* 

trapsi  180  ONLY 

3841.1 

677.1 

108.5 

143.0 

63.9 

tMPSI  397  CNLY 

3887.4 

670.4 

193.0 

266.5 

117.8 

TORUS  TURBItE 

1045.2 

376.5 

143.5 

143.0 

16.7 

TURBItE  BBS.  HSG. 

2427.8 

1963.4 

257.0 

266.5 

75.3 

TURBItE  NDZZIE  180 

1658.8 

1122.1 

139.5 

143.0 

27.2 

TURBItE  M3ZZIE  397 

1884.5 

1736.6 

266.0 

266.5 

57.9 

HEELtSHAFIASSY. 

1992.9 

815.4 

147.0 

143.0 

32.9 

GTE  -  EXPJ7.3 


ITEM  NAME 

FICW  THE 

ST  DEV 

MM  cur 

MM  IN 

AVE  WIP 

1ST.STC.CCCBR.DIEF 

925.86 

471.34 

© 

73 

7.2 

1ST.STC.INIETASSY. 

1772.13 

786.58 

67 

73 

13 

2® .  STC.CCMER .  DIEF 

1484.05 

894.34 

67 

70 

11.5 

2ND.STC.DIEF.ASSY 

3438.38 

1234.83, 

...  132 

130 

49.9 

2tO.STC.OIFF.HSG. 

2095.21 

1427.08 

73 

73 

15.9 

2tOSIG.CCMPR.HSG. 

2334.33 

1376.9 

75 

73 

17 

A003SSCRY  CASE 

432.96 

193.34 

127 

130 

6.5 

BACKSHCP  180 

1353.23 

467.97 

73 

70 

10.5 

BA3CSHCP  397 

705.51 

711.09 

130 

130 

10.4 

BEARItG  HSG. 

483.46 

104.09 

66 

73 

3.7 

CUB.  CHAMBER  LtG. 

755.97 

204.21 

© 

70 

5.7 

OCtPRESSCR  INLET 

1767.58 

1096.29 

135 

130 

26.2 

GIE  -180 

2393.39 

208.3 

71. 

72 

18.9 

GE  -397 

3165.56 

209.08 

132 

132 

47.7 

MHPSI.180  CNLY 

754.77 

153.89 

67 

73 

5.8 

WWPSI  397  CNLY 

748.7 

149.7 

132 

130 

11.2 

TORUS  TURBINE 

1070.38 

348.6 

67 

70 

8.2 

TURBItE  BRG.  HSG. 

.2379.47 

1876.83 

135 

130 

36.4 

TURBINE  NOZZLE  180 

2156.83 

1334.68 

© 

73 

17.6 

TURBItE  MOZZIE  397 

1900.1 

1652.69 

118 

130 

28.4 

WEELSSHAFTASSY. 

1888.98 

848.01 

S 

70 

14 

TVO  RUN  AVERAGE 

ITEM  NAtE 

FICW  THE  : 

ST  DEV  ; 

;imout  : 

MUM  IN  f\VE  WIP 

lST.STC.OCKR.DIFF 

941.8 

492.4 

70.0 

<0.5 

7.6 

1ST.STC.INLETASSY. 

1640.7 

874.5 

72,0 

70.5 

12.5 

2tD.STC.OOt4?R.DIEF 

1658.5 

1057.5 

66.5 

70.5 

13.2 

2tO.STC.DXFF.ASSY 

3434.8 

1267.1 

130.5 

130.5 

50.9 

2lO.STC.DIFF.HSG. 

2037.2 

1386.1 

72.5 

70. £ 

15.7 

2tDSIG.CCMPR.HSG. 

2441.0 

1287.0 

71.5 

70.5 

19.0 

AXESSCRY  CASE 

434.2 

203.2 

130.0 

130.5 

6.5 

BACKSHCP  180 

1295.1 

450.5 

71.5 

70.5 

10.3 

BACKSHCP  397 

733.7 

760.7 

133.0 

130.5 

10.7 

BEARItG  HSG. 

475.2 

105.3 

67. 5 

70.5 

3.7 

OCtB.  CHAMBER  LtG. 

741.1 

182.1 

68.5 

70.5 

5.8 

CCtBRESSOR  INLET 

1726.4 

1088.6 

134.5 

130.5 

25.7 

FLOW  TD-E 
957.71 

1509.24 
1832.88 

3431.21 
1979.16 
2547.73 

435.51 

1237.05 

761.85 

467.01 

726.25 

1685.28 
2560.76 
3270.92 

761.24 
752.74 
984.68 

2552.65 

2028.28 
1989.69 

2189.21 


ST  DEV 
513.45 
962.42 
1220.64 
1299.4 
1345.21 
1197.15 
212.96 
433.07 
810.27 
106.51 
159.99 
1080.87 
278:85 
211.58 
158.12 
153.53 

343.1 
2001.48 
1429.62 
1879.02 
916.47 


MM  CUT 

71 
75 
66 

129 

72 
© 

133 

73 
136 

© 

© 

134 
67 

128 

TO 

132 

71 

136 

73 

139 

TO 


MM  IN 
71 
71 
71 
131 
71 
71 
131 
71 
131 
71 

71 

131 

72 

132 
71 

131 

71 

131 

71 

131 

71 


A\EWIP 

7.9 

12.1 

14.9 

51.9 

15.5 
20.9, 

6.5 

10.1 

11 

3.7 

5.8 

25.1 

20.8 

49.6 

6.1 

11.3 
8 

39.4 

17.1 

30.2 
18.1 


MWPSI  180  CNLY 

758.0 

156.0 

68.5 

70.5 

6.0 

MWPS I  397  CNLY 

750.7 

151.6 

132.0 

130.5 

11.3 

TORUS  TURBItE 

1027.5 

345.9 

69.0 

,  70.5 

8.1 

TURBItE  BRG.  HSG. 

2466.1 

1939.2 

135.5 

130.5 

37.9 

TURBItE  NOZZLE  180 

2092.6 

1382.2 

70.5 

70.5 

17.4 

TURBItE  NOZZLE  397 

1944.9 

1765.9 

128.5 

130.5 

29.3 

WiEELSSHAFTASSY. 

2039.1 

882.2 

69.5 

70.5 

16.1 

GIE  -  EXPJ8,3 


0,07- 


GTE  EXP  3  SPR 


ITEM  NAt-E 

FICW  TOE 

ST  CEV 

MM  CUT 

MM  IN 

AVE  WIP 

FICW  THE 

ST  CEV  i 

MM  CUT 

MM  IN  . 

AVE  WIP 

lST.STC.Oa-PR.DIEF 

1073.85 

624.81 

106 

107 

13 

991.33 

556.6S 

108 

109 

12.2 

1ST .  STC .  INIETASSY. 

1564.06 

848.57 

114 

107 

19.4 

1598.62 

857.26 

112 

109 

19.9 

2NO.STC.CCtER.DHF 

1676.49 

1158.75 

109 

107 

21 

1756.15 

1161.27 

106 

109 

21.5 

2tO.STC.DIEF.  ASST 

3284.02 

1212.02 

210 

200 

74.6 

3324.19 

1248.1 

197 

200 

77.2 

2tO.STC.DIEF.HSG. 

2070.36 

1321.74 

103 

107 

25 

1975.9 

1392.08 

no 

109 

24.2 

2tOSTC.CCMER.HSG. 

2141.18 

968;86 

104 

107 

27.4 

2197.04 

1026.39- 

99 

109 

27.7 

AXESSCRY  CASE 

446.73 

199.09 

197 

200 

10.3 

438.83 

205.04 

199 

200 

ID 

BACKSHCP  180 

1255.7 

484.41 

110 

107 

15.3 

1328.42 

415.01 

107 

109 

16.3 

BACKSHCP  397 

750,62 

732.64 

199 

200 

17.7 

723.46 

689.13 

197 

200 

16.4 

BEARING  HSG. 

473.76 

104.79 

105 

107 

5.9 

466.58 

114.02 

no 

109 

5.8 

0CM3.  CHAMBER  LtC. 

729.54 

174.36 

109 

107 

9 

705.64 

156.09 

108 

109 

8.8 

CCMRESSCR  IN1ET 

1667.82 

1160.93 

198 

200 

38.7 

1656.69 

1098.45 

199 

200 

38.1 

GTE  -180 

2634.94 

404.98 

93 

108 

32.9 

2782.58 

489.45 

87 

108 

34.9 

GTE  -397 

2971.27 

230.4 

190 

200 

68.3 

3075.93 

320.17 

187 

200 

71.5 

tVOPSI  180  CNLY 

2549.67 

440.91 

91 

107 

32 

2696.98 

500.33 

86 

109 

34.2 

MATPSI  397  CNLY 

2559.09 

413.98 

165 

200 

58.6 

2804.55 

518.98 

168 

200 

64.6 

TCRUS  TURBINE 

1077.38 

363.68 

108 

107 

13.2 

1112.01 

491.37 

109 

109 

13.7 

TURBItE  ERG.  HSG. 

2435.65 

1952.85 

200 

200 

58.4 

2370.78 

2041.31 

187 

200 

56.6 

TURBItE  tOZZIE  180 

1626.36 

1368.23 

109 

107 

19.5 

1680.58 

1353.33 

in 

109 

20.9 

TURBINE  NOZZLE  397 

2179.19 

2075.65 

204 

200 

49 

1829.06 

1666.48 

208 

200 

42 

EHEEUSHAFTASSY. 

1925.8 

785.65 

110 

107 

23.6 

1938.43 

713.74 

107 

109 

23.9 

TOO  RUN  AVERAGE 


ITEM  tWE  FICW  TOE  ST  DEV  MM  COT  MW  IN  AVE  WIP 


1ST.STC.OCMR.DIEF 

1032.6 

590.7 

107.0 

108.0 

12.6 

1ST.STC.INLEIASSY. 

1581.3 

852.9 

113.0 

108.0 

19.7 

2fD.STC.OCMR.DIEF 

1716.3 

1160.0 

107.5 

108.0 

21.3 

2ND.STC.DIEF.ASSY 

3304.1 

1230.1 

203.  S 

200.0 

75.9 

2tD.STC.DIEF.HSG. 

2023.1 

13S6.9 

106.5 

108.0 

24.6 

2tDSTC.CCMR.HSG. 

2169.1 

997.6 

101.5 

108.0 

27.6 

AXESSCRY  CASE 

442.8 

202.1 

198.0 

200.0 

10.2 

BACKSHCP  180 

1292.1 

449.7 

108.5 

108.0 

15.8 

BACKSHCP  397 

737.0 

710.9 

198.0 

200.0 

17.1 

BEARING  HSG. 

470.2 

109.4 

107.5 

108.0- 

5.9 

CCtS.  CHAtBER  IMG. 

717.6 

165.2 

108.5 

108.0 

8.9 

OCMPRESSCR  INLET 

1662.3 

1129.7 

198.5 

200. 0 

33.4 

MATPSI  180  CNLY 

2623.3 

470.6 

90.0 

108.0 

33.1 

NKIPSI  397  CNLY 

2681.8 

466.5 

166.5 

200.0 

61.6 

TCRUS  TURBItE 

1094.7 

427.5 

108.5 

108.0 

13.5 

TURBItE  BRG.  HSG. 

2403.2 

1997.1 

193.5 

200.0 

57.5 

TURBItE  NOZZLE  180 

1653.5 

1360.8 

110.0 

108.0 

20.2 

TURBItE  NOZZLE  397 

2004.1 

1871.1 

206.0 

200.0. 

45.5 

HEELSSHAFTASSY . 

1932.1 

749.7 

108.5 

108.0 

23.8 

GIE  -  EXPJ9,1 

FUN*1 

RUN  12 

IlEMtWE 

FICW  THE 

ST  CEV 

MM  CUT 

MM  IN 

AVE  WIP 

FICW  THE 

ST  CEV 

MM  cur 

MM  IN 

AVE  WIP 

1ST.STC.OCMR.DIEF 

1041.02 

520i 52 

136 

142 

16.3 

966.04 

555.9 

142 

144 

16 

1ST.STC.INLETASSY. 

1615.15 

868.06 

145 

142 

25.3 

1515.74 

836.03 

141 

144 

25.3 

2tD.STC.CCMR.DIEF 

1839.41 

1665.47 

134 

142 

29.2 

1742.51 

1147.51 

139 

144 

30.2 

2tD.STC.OIEF.ASSY 

3268.91 

1245.92 

266 

267 

99.6 

3128.91 

1065.78 

256 

266 

96.6 

2tD.STC.DIEF.HSG. 

2158.49 

1397.32 

145 

142 

34.2 

1869.16 

1236.82 

135 

144 

31.7 

2tDSTC.Ca-FR.HSG. 

2258.16 

1190.81 

139 

m 

36.4 

2351.53 

1044.99 

145 

144 

39 

ACCESSCRY  CASE 

413.42 

181.75 

270 

267 

12.9 

430.16 

210.57 

266 

266 

13 

BACKSHCP  180 

1219.3 

384.48 

139 

142 

19.3 

1293.45 

444.76 

146 

144 

21.2 

BACKSHCP  397 

712.9 

696.84 

272 

267 

21.5 

704.46 

732.97 

271 

266 

21.1 

BEARING  HSG. 

474.33 

113.1 

131 

142 

7.6 

490.16 

115.72 

140 

144 

8 

OCWS.  CHAtEER  LNG. 

710.25 

168.92 

136 

142 

11.2 

695.41 

160.19 

141 

144 

11.3 

OCMPRESSCR  INLET 

1598.21 

1001.54 

261 

267 

49.7 

1603.85 

1180.06 

247 

266 

50.5 

GIE  -180 

5200.97 

1036 

SB 

144 

85.7 

5371.24 

960.57 

89 

144 

89.7 

GIE  -397 

5217.94 

961.21 

161 

264 

158.2 

5412.66 

985.59 

165 

264 

162.6 

MATPSI  180  aJLY 

5047.2/ 

1053 

SB 

142 

83 

5212.86 

1004.8 

93 

144 

86.9 

MYTPS I  397  CNLY 

5054.45 

984.3 

165 

267 

153.3 

5251.4 

969.18 

163 

266 

157.9 

TCRUS  TURBItE 

1002.67 

459.5 

139 

142 

15.6 

1001.44 

331.46 

149 

144 

16.5 

6b  3 


TCRBItE  BPG.  KSG. 

2353.62 

2067.03 

269 

267 

GTE.6XP3SPfi4.87 

1892.36 

258 

266 

72.6 

lURBItE  fnZZLE  180 

1872.34 

1640.05 

145 

142 

29.4 

1945792 

1443.82 

139 

144 

3279 

URBItC  NUZZLE  397 

2001.68 

2013.64 

268 

267 

59.2 

1680.95 

1551.21 

262 

266 

51.4 

WEEL6SHAFTASSY . 

1916.85 

829.28 

145 

142 

30.3 

2014.38 

712.02 

151 

144 

33.4 

TOO  RUN  AVE3WE 

HEM  me 

FLOW  THE 

ST  CEV 

mm  cur 

MM  IN  AVE  WIP 

IST.STC.Oa-FR.DIFF 

1003.5 

538.2 

139.0 

143.0 

16.2 

1ST.  STC.  INLET  ASSY. 

1565.4 

852.0 

143.0 

143.0 

25.3 

2tO.STC.CmR.DIEF 

1791.0 

1406.5 

136.5 

143.0 

29.7 

2ND.STC.DIEF.ASSY 

3198.9 

1155.9 

261.0 

266.5 

96.1 

2tO.STC.DIFF.HSG. 

2013.8 

1317.1 

140.0 

143.0 

33.0 

2tCSTC.OCMFR.HSG. 

2304.8 

1117.9 

142.0 

143.0 

37.7 

ACCESSORY  CASE 

421.8 

196.2 

268.0 

266.5 

13.0 

BKKSHCP  180 

1256.4 

414.6 

142.5 

143.0 

20.3 

BACKSHCP  397 

708.-7 

714.9 

27175 

266.5 

21.3 

BEARIN3  HSG. 

482.2 

114.4 

137.0 

143.0 

7.8 

COB.  CHAtBER  LN3. 

702.8 

164.6 

138.5 

143.0 

11.3 

CXKRESSCR  INLET 

1601.0 

1090.8 

254.0 

266.5 

50.1 

XJSfcSF 

85.0 

MATPSI  180  ONLY 

5130.1 

1028.9 

92.5 

143.0 

MATPSI  397  ONLY 

5152.9 

976.7 

164.0 

266.5 

155.6 

TCRUS  TORBDE 

1002.1 

395.5 

144.0 

143.0 

16.1 

TCRBItE  BRG.  HSG. 

240472 

1979.7 

263.5 

266.5 

73.1 

TCRBINE  NOZZLE  180 

1909.1 

1541.9 

142.0 

143.0 

31.2 

TORBItE  NUZ.  £.  397 

1841.3 

1782.4 

265.0 

266.5 

55.3 

WJEEUSHAFTASSY. 

1965.6 

770.7 

148.0 

143.0 

31.9 

GIE  -  EXPI1,4 

HJNI1 

HEM  NAtE 

ETCH  THE 

ST  DEV 

tJUMCUT 

NUM  IN 

GTE  EXP  4  SPR 

RUN  12 

AVE  WIP  FUOH  TIMS 

ST  DEV 

MMCUT 

NUM  IN 

AVE  WIP 

lST.STG.OCtPR.DIEF 

1200.02 

600.9 

68 

72 

9.8 

931.32 

524.9 

73 

72 

7.6 

IST.SIG.INUETflSSV. 

1640.56 

995.7 

71 

72 

13.3 

1570.45 

822.6 

72 

72 

13.2 

2ND.STG.0CH«.DIEF 

1801.28 

1387 

75 

72 

14.8 

1814;85 

1079. 

67 

72 

15.1 

2tO.STG.DIEF.ASSV 

3215.56 

1184 

134 

132 

48.8 

3294.82 

1306 

133 

132 

49.9 

2tD.STG.DXEF.HSG. 

1S56.84 

1504 

77 

72 

14.8 

2100.84 

1426 

68 

72 

17.3 

2tOSTG.COTO.HSG. 

2194.13 

973.5 

68 

72 

18.2 

2633.31 

1659 

70 

72 

21.3 

AOCESSCRV  CASE 

417.32 

205.4 

134 

132 

6.3 

424.33 

183.7 

133 

132 

6.4 

BACKS  SEP  180 

1209.18 

405.8 

73 

72 

10.1 

1177.12 

379.7 

71 

72 

9.6 

BACKSSEP  397 

696.72 

694.7 

127 

132 

10.4 

679.13 

611 

131 

132 

10.4 

BEARING  HSG. 

463.1 

98.87 

73 

72 

3.8 

484.2 

113.1 

73 

72 

4 

COG.  CHAMBER  UG. 

716.3 

181.1 

73 

72 

5.9 

726.02 

183 

72 

72 

6 

OCMPPESSCR  MET 

1653.76 

1266 

136 

132 

24.8 

1631.65 

998.9 

123 

132 

25.1 

GIE  -180 

2580.37 

323 

74 

72 

21.2 

2885.31 

353 

73 

72 

23.8 

GIE  -397 

3526.38 

278.3 

132 

132 

53.3 

3598.36 

309.5 

128 

132 

54.3 

MATES  I  180  ONLY 

767.27 

176.2 

71 

72 

6.3 

786.09 

173.7 

71 

72 

6.5 

KATPSI  397  CNLY 

789.21 

150.9 

135 

132 

12 

781.88 

160.2 

132 

132 

11.8 

TCRUS  TURBINE 

1065.27 

428.4 

76 

72 

8.5 

1040.06 

365.5 

70 

72 

8.5 

TURBItE  BEG.  HSG. 

2417.09 

2031 

132 

132 

36.2 

2721,42 

2134 

132 

132 

39.9 

TURBItE  NOZZLE  180 

1880.33 

1336 

72 

•  72 

•  14.8 

1827.6 

1403 

68 

72 

15.6 

TURBINS  NOZZLE  397 

2118.96 

1858 

131 

132 

34.6 

1903.97 

1;71  6 

126 

132 

28.4 

HEELSSHAFIASSY. 

1965.33 

930.9 

78 

72 

16 

2003.67 

857.2 

74 

72 

16.3 

TWO  RUN  AVERAGE 

ITEM  NAtE 

FIOW  THE 

stcev 

NUM  CUT 

NUM  IN  AVE  WIP 

lST.STG.OCtTO.DIEF 

1065.7 

562.9 

70.5 

72.0 

8.7 

1ST.STG.INICTASSY. 

1605.5 

909.1 

71.5 

72.0 

13.3 

2ND.STG.0Ctro.DIFF 

1808.1 

1233.1 

71.0 

72.0 

15.0 

2tO.STG.DIEF.ASSV 

3255.2 

1245.0 

133.5 

132.0 

49.4 

2tO.STG.DIEF.HSG. 

2028.8 

1465.2 

72.5 

72.0 

16.1 

2tOSTG.CCM?R.fISG. 

2413.7 

1316.4 

69.0 

72.0 

19.8 

AOCESSCRV  CASE 

420.8 

194.6 

133.5 

132.0 

6.4 

BACKSSEP  180 

1193.2 

392.8 

72.0 

72.0 

9.9 

BACKSSEP  397 

687.9 

652.9 

129.0 

132.0 

10.4 

BEARING  HSG. 

473.7 

106.0 

73.0 

72.0 

3.9 

OCMB.  CHAtBER  LN3. 

721.2 

182.0 

72.5 

72.0 

6.0 

OCtTOESSCR  INLET 

1642.7 

1132.7 

129.5 

132.0 

25.0 

MATPSI  180  CNLY 

776.7 

174.9 

71.0 

72.0 

6.4 

WYIPSI  397  CNLV 

785.5 

155.5 

133.5 

132.0 

11.9 

TCRUS  TURBItE 

1052.7 

397.0 

73.0 

72.0 

8.5 

TURBItE  BRG.  HSG. 

2569.3 

2082.2 

132.0 

132.0 

38.1 

TURBItE  NDZZLE  180 

1854.0 

1369.6 

70.0 

72.0 

15.2 

TURBItE  NOZZLE  397 

2011.5 

1787.0 

128.5 

132.0 

31.5 

HSEELSSSSAFTASSV. 

1984.5 

894.0 

76.0 

72.0 

16.2 

GIE  -  EXP»2,4 

FUJI1 

IIEM  NAME 

FICW  THE 

STCEV 

NUM  CUT 

NUM  IN 

AVE  WIP 

RUN  12 

FICWTHE 

ST  CEV 

NUM  CUT 

NUM  IN 

AVE  WIP 

lST.STG.OCtTO.DIEF 

990.49 

634.7 

110 

108. 

12.1 

946.33 

571.8 

109 

108 

12 

1ST.STG.INIETASSV. 

1450.22 

800.2 

114 

108 

17.7 

1462.67 

768.2 

113 

108 

17.9 

2ND.STG.CCtTO.DIFF 

1974.57 

1386 

106 

108 

24.3 

1828.44 

1198 

115 

108 

22.3 

2tO.STG.DIFF.ASSV 

3376.51 

1340 

199 

198 

76.4 

3227.34 

1225 

202 

198 

73 

2tO.STG.DIEF.HSG. 

2324.52 

1758 

112 

108 

28.5 

2307.29 

1477 

.  107 

108 

27.3 

2NDSTG.COTO.HSG. 

2152.22 

1235 

113 

108 

27 

2281.96 

980.9 

108 

108 

28.7 

ACCESSCRV  CASE 

440.56 

218.8 

200 

198 

10 

448.36 

195.7 

199 

198 

10.2 

BACKSIEP  180 

1359.77 

443.9 

109 

108 

16.6 

1215.82 

442.3 

107 

108 

15 

EACKSIEP  397 

814.22 

798.4 

202 

198 

17.9 

714.27 

727.1 

190 

198 

16.1 

BEARING  HSG. 

480.97 

108.8 

110 

108 

5.9 

464.88 

99.56 

109 

108 

5.7 

Oa-B.  CHAMBER  UG. 

743.89 

204.7 

108 

108 

9.2 

716.51 

185.8 

107 

108 

8.8 

oaroEsscR  inlet 

1668.76 

1121 

202 

198 

36.9 

1592.68 

1085 

195 

198 

36.6 

GIE  -180 

2491.53 

277.7 

110 

108 

30.9 

2507.98 

282 

109 

108 

31 

$05 


GIE  -397 

3463.12 

303;0 

2P9 

198 

Gff.SXP  4  §866.48 

269.5 

205 

198 

74.8 

MMPSI  180  CNLY 

917.56 

227 

108 

108 

11.3 

854.55 

202 

108 

108 

10.6 

MMPSI  397  CNLY 

928.64 

208.5 

196 

198 

21 

839.09 

210.7 

197 

198 

19 

TCRUS  TOPS  DC 

984.05 

361. e 

107 

108 

12 

1048.3" 

355:3 

m 

108 

12.9 

TURBINE  BRG.  KSG. 

2474.34 

1661 

189 

198 

57.3 

2516.68 

1933 

205 

198 

57.3 

TURBItE  NOZZLE  180 

1724.63 

1369 

109 

108 

21.5 

1995.93 

1487 

108 

108 

24 

TURBItE  NDZZIE  397 

1786.47 

1815 

192 

198 

40.1 

1819.49 

1689 

196 

198 

41 

HIEELSSHAETASSY. 

1891.21 

705.7 

105 

108 

23.4 

1891.48 

850.2 

111 

108 

23.6 

TWO  HUN  AVERAGE 

HEM  NAME 

FLOW  TIME 

ST  DEV 

MM  CUT 

MM  IN 

AVE  wn> 

1ST.STG.OCMPR.DIEF 

968.4 

603.2 

109.5 

108.0 

12.1 

ISr.STC.DJIETASSY. 

1456.4 

784.2 

113.5 

108.0 

17.8 

2ND.STG.OCtfR.DIEF 

1901.5 

1292.2 

110.5 

108.0 

23.3 

2tC.STG.DIEF.ASSY 

3301 .9 

1282.3 

200.5 

198.0 

74.7 

2tO.STG.DIEF.HSG. 

231 5.9 

1617.9 

109.5 

108.0 

27.9 

2tCSTG.OCMPR.HSG. 

2217.1 

1107.9 

110.5 

108.0 

27.9 

ACCESSORY  CASE 

444.5 

207.3 

199.5 

198.0 

10.1 

BACKSBCP  180 

1287.8 

443.1 

108.0 

108.0 

15.8 

BACKSHCP  397 

764.2 

762.8 

196.0 

198.0 

17.0 

BEARING  HSG. 

472.9 

104.2 

109.5 

108.0 

5.8 

OCtB.  CHAMBER  LNG. 

730.2 

195.3 

107.5 

108.0 

9.0 

OOfRESSCR  INLET 

1630.7 

1103.2 

198.5 

198.0 

36.8 

t  '  - - ' 

>v* 

W:  *  KSJtifefl 

tf-'..  M  ',  V  ■■  ;•  • 

'  i.  A  *  , 

MMPSI  180  CNLY 

886.1 

214.5 

108.0 

108.0 

11  0 

MMPSI  397  CNLY 

883.9 

209.6 

196.5 

198.0 

20.0 

TCRUS  TURBDC 

1016.2 

358.5 

108.5 

108.0 

12.5 

TURBINE  BRG.  HSG. 

2495.5 

1797.3 

197.0 

198.0 

57.3 

TURBItE  NOZZLE  180 

1860.3 

1428.2 

108.5 

108.0 

22.8 

TURBItE  NDZZIE  397 

1803.0 

1752.1 

194.0 

198.0 

40.6 

HHEELtSHAETASSY. 

1891.3 

777.9 

108.0 

108.0 

23.5 

GIE  -  EXPO,  4 

EUNI1 

ITEM  NAtE 

EICWTDE 

ST  DEV 

MM  OUT 

MM  IN 

AVE  HIP 

RUN  12 

FLOH  THE 

ST  CEV 

MM  cur 

MM  IN 

AVE  HIP 

1ST.STG.CCMPR.DIEF 

944.18 

516.2 

144 

144 

15.4 

943.48 

513.3 

146 

144 

15.6 

1ST.STG.INLETASSY. 

1472.19 

848.4 

147 

144 

24.5 

1627.74 

789.4 

138 

144 

26.9 

2tO.STG.OCtfR.DIEF 

1656.03 

1205 

139 

144 

27.7 

1657.23 

1286 

141 

144 

27.6 

2ND.STG.DIEF.ASSY 

3409.51 

1246 

269 

-  264 

102.4 

3319.25 

1204 

263 

264 

101.1 

2tO.STG.DIEF.HSG. 

2108.21 

1400 

149 

144 

34.4 

2067.52 

1280 

138 

144 

35.5 

2tOSTG.OCtfR.HSG. 

2460.71 

1270 

144 

144 

40.8 

2272.39 

1203 

144 

144 

36.2 

ACCESSORY  CASE 

445.55 

224.5 

259 

264 

13.5 

446.77 

228.4 

267 

264 

13.4 

BACKSHCP  180 

1311.71 

439.4 

142 

144 

21.8 

1333.58 

478.6 

149 

144 

21.9 

BACKSICP  397 

684.45 

659.7 

261 

264 

21 

641.89 

678.4 

270 

264 

19.2 

BEARING  HSG. 

480.43 

100.7 

145 

144 

7.9 

483.77 

99.65 

143 

144 

8 

oac.  chwcer  lns. 

713.3 

169.1 

144 

144 

11.8 

714.26 

167.1 

144 

144 

11.8 

OCIfRESSCR  INLET 

1702.51 

1138 

259 

264 

52.9 

1634.13 

1138 

262 

264 

49.5 

GIE  -180 

3489.86 

587.6 

118 

144 

56.9 

3703.78 

588.1 

114 

144 

60.5 

GIE  -397 

3545.89 

439.4 

232 

264 

108,6 

3720.46 

506.8 

216 

264 

112.9 

MMPSI  180  CNLY 

3315.19 

560.4 

119 

144 

54.1 

3562.83 

535.7 

1  i5 

144 

57.8 

MMPSI  397  CNLY 

3269.23 

548.8 

209 

264 

99.1 

3514.35 

536.9 

214 

264 

106.1 

TCRUS  TURBItE 

1021.87 

355.5 

143 

144 

16.7 

971.77 

343.6 

144 

144 

16 

TURBItE  BRG.  HSG. 

2516.63 

2066 

266 

264 

74.2 

2527.83 

1972 

258 

264 

77.5 

TURBItE  NDZZIE  180 

1826.2 

1355 

142 

144 

29.8 

1815.24 

1259 

144 

144 

30.4 

TURBItE  NDZZIE  397 

1948.23 

1906 

264 

264 

56.8 

1650.32 

1678 

271 

264 

51 

MEEWSHAFTASSY. 

1944.08 

841 

145 

144 

31.8 

1910.31 

787.4 

138 

144 

31.6 

TWO  RUN  AVERAGE 
ITEM  NAM2 

FICW  TIMS  ST  CEV 

MM  CUT 

MM  IN 

AVE  HIP 

lSf.STG.03fR.DIEF 

943.8  514.8 

145.0 

144.0 

15.5 

1ST.STG.  INLETASSY. 

1550.0  818.9 

142.5 

144.0 

25.7 

2tO.STG.OCtfR.DIEF 

1656.6  1245.6 

140.0 

144.0 

27.7 

2tO.STG.DIEF.ASSY 

3364.4  1225.0 

266.0 

264.0 

101.8 

2tO.STG.DIEF.HSG. 

2087.9  1339.6 

143.5 

144.0 

35.0 

2tOSTG.CafR.HSG. 

2366.6  1236.4 

144.0 

144.0 

38.5  „ 

2  ^ 

6>oG> 


AXES  SCRY  CASE 

446.2 

226.4 

263.0 

264.0 

Gf£fXP4SPR 

BACKSHCP  180 

1322.6 

459.0 

145.S 

144.0 

21.9 

BACKSHCP  397 

663.2 

669.1 

26S.5 

264.0 

20.1 

BEARING  HSG. 

482.1 

100.2 

144.0 

144.0 

8.0 

COB.  CHAiBER  LN3. 

713.8 

168.1 

144,0 

144.0 

11.8 

OCtPRESSCR  INIET 

1668.3 

1137.8 

260:5 

264.0 

51.2 

tftTPSI  180  ONLY 

3439.0 

548.1 

117.0 

144.0 

56.0 

MAIPSI  397  CNLY 

3391.8 

542.8 

211.5 

264.0 

102.6 

TCRUS  HM3HE 

996.8 

349.5 

143.5 

144.0 

16.4 

TURBIfE  BFG.  HSG. 

2522.2  2018.7 

262.0 

264.0 

75.9 

TURBIfE  NOZZLE  180 

1820.7  1307.0 

143.0 

144.0 

30.1 

TURBIfE  NOZZLE  397 

1799.3 

1792.1 

267.5 

264.0 

53.9 

HEELSSHAFEASSY. 

1927.2 

814.2 

141.5 

144.0 

31.7 

GIE  -  EXPI-M 

FIH11 

ITEM  NAfE 

FLOWTIfE 

ST  DEV 

mm  cur 

mm  in 

AVE  WIP 

RUN  12 

new  TIME 

ST  DEV 

MM  CUT 

HUM  IN 

AVE  WIP 

lST.STC.CCtPR.DIEF 

938.64 

600.2 

70 

72 

8 

960.73 

588:4 

71 

72 

8,1 

IST.STC.INtETASSY. 

1 582.69 

997:1 

'  72 

72 

■  13 

■  1577.4 

920 

72 

72 

12.8 

2fO.STC.COPR.DIFF 

1867:23 

1418 

75 

72 

15.1 

1855.05 

1488 

72 

72 

14.7 

2fD.STG.DIFF.ASSY 

3296.2 

1276 

131 

132 

50.4 

3261.89 

1093 

135 

132 

49.9 

2fD.STG.DIFF.HSG. 

1962.87 

1409 

74 

72 

16.1 

1999.95 

1261 

71 

72 

16.8 

2fOSK.COER.HSG. 

2193.72 

1236 

73 

72 

18.4 

2278.52 

1074 

66 

72 

18.8 

AXESSCRY  CASE 

431.04 

218.9 

132 

132 

6.5 

428.91 

205.2 

130 

132 

6.5 

BACKSHCP  180 

1270.06 

430.9 

74 

72 

10.4 

1228.35 

373.1 

72 

72 

10.1 

BACKS  (CP  397 

652.88 

597.1 

131 

132 

9.9 

745.02 

728.5 

129 

132 

11.1 

BEARING  HSG. 

489.03 

119.1 

71 

72 

4 

492.49 

108.2 

72 

72 

4.1 

COB.  CHAMBER  LAG. 

738.24 

213.7 

74 

72 

6.1 

763.77 

180.3 

71 

72 

6.3 

OCWPRESSCR  INLET 

1816:76 

1157 

134 

132 

26.7 

1693.97 

1166 

130 

132 

25.6 

GIE  -180 

2036.23 

318.8 

73 

72 

16.8 

2020.86 

271.5 

74 

72 

16.6 

GIE  -397 

2606:25 

317.2 

132 

132 

39.4 

2562.44 

286.7 

135 

132 

38.8 

MATPSI  180  CNLY 

762.75 

170.5 

72 

72 

6.3 

740.52 

168.9 

75 

72 

6.2 

tWIPSI  397  CNLY 

773.88 

156.1 

132 

132 

11.7 

776.49 

164.4 

133 

132 

11.8 

TCRUS  TURBIfE 

1016.55 

317.6 

72 

72 

8.4 

1079.S1 

412.6 

68 

72 

8.9 

TURBIfE  BRG.  HSG. 

2322.72 

1857 

129 

132 

34.7 

2239.41 

1787 

129 

132 

35.8 

TURBINE  NOZZLE  180 

1570.27 

1035 

69 

72 

13.3 

1803.05 

1232 

76 

72 

14.6 

TURBIfE  NOZZLE  397 

1928.57 

1915 

135 

132 

28.4 

1710.67 

1731 

133 

!32 

27.1 

HEELS  Si  1AFTASSY. 

2059.91 

930.1 

73 

72 

16.8 

1975.09 

829.8 

73 

72 

16.6 

TWO  RUN  AVERAGE 


HEM  name 

FLOW  TIME 

ST  DEV 

MM  CUT 

MM  IN 

AVE  WIP 

1ST.STC.COPR.DIFF 

949.7 

594.3 

70.5 

72.0 

8.1 

IST.STG.INLETASSY. 

1 580.0 

958.5 

72.0 

72.0 

12.9 

2fD.STC.Cn-PR.DIFF 

1861.1 

1453.2 

73.5 

72.0 

14.9 

2fD.STC.DIFF.ASSY 

3279.0 

1184.6 

133.0 

132.0 

50.2 

2tD.STC.DIFF.HSG. 

1981.4 

1334.9 

72.5 

72,0 

16.5 

2tOSK.COPR.HSG. 

2236.1 

1154.8 

69.5 

72.0 

18.6 

AXESSCRY  CASE 

430.0 

212.1 

131.0 

132.0 

6.5 

BACKSHCP  180 

1249.2 

402.0 

73.0 

72.0 

10.3 

BACKSHCP  397 

699.0 

662.8 

130.0 

132.0 

10.5 

BEARItG  HSG. 

490.8 

113.6 

71.5 

72.0 

4.1 

CCM3.  CHAM3ER  LfG. 

751.0 

197.0 

72.5 

72.0 

6.2 

OCMPRESSCR  INIET 

1755.4 

1161.9 

132.0 

132.0 

26.2 

f'ATPSI  160  CNLY 

751.6 

169.7 

73.5 

72.0 

V 

6.3 

MATPSI  397  CNLY 

775.2 

160.3 

132.5 

132.0 

11.8 

TCRUS  TURBIfE 

1048.2 

365.1 

70.0 

72.0 

8.7 

TURBIfE  ERG.  HSG. 

2281.1 

1822.1 

129.0 

132.0 

35.3 

TUPBItE  NOZZLE  180 

1687.1 

1133.6 

72.5 

72.0 

14.0 

1URBINE  NOZZLE  397 

1819.6 

1823.0 

134.0 

132,0 

27.8 

HiEELSSHAFTASSY. 

2017.5 

880.0 

73.0 

72.0 

16.7 

<&>? 


GIE  -  EXPI5,4 


HJNI1 


GTE EXP4SPR 
RUN  82 


IlEMNPf-E 

FICW  TEE 

ST  CEV 

NLMCOT 

NLM  IN 

AVE  WIP 

lST.S1G.Crt-PR.DIFF 

1017.51 

61 7.5 

113 

108 

12.4 

1ST  .STG.  DJIFTOASSY . 

1515.08 

704.4 

106 

108 

19.2 

2fO.S1G.CXtfR.D3FF 

1906.79 

1220 

113 

108 

23.8 

2ND.S1G.DIFF.ASSY 

3295.78 

1261 

200 

198 

74.6 

2tO. STG. DIET'.  HSG. 

2086.46 

1191 

109 

108 

26.8 

2tOS1G.COfR.HSG. 

2429.72 

1213 

107 

108 

29.9 

ACCESSORY  CASE 

438.78 

211:2 

199 

198 

9.9 

BA3CSIEP  180 

1218.42 

467.3 

108 

108 

15.2 

BA3CSBCP  397 

620.33 

635.2 

198 

198 

14.2 

BEARItG  HSG. 

472.03 

101.5 

106 

108 

5.8 

COB.  CHAtBER  LtC. 

719.37 

<96.4 

109 

108 

8.9 

COfRESSCR  INLET 

1535.64 

1140 

203 

198 

34.4 

GIE  -180 

2699.71 

243.8 

108 

108 

33.4 

GTE  -397 

3572.35 

233.5 

202 

198 

80.9 

MTPSI  180  CNLY 

1019.26 

220.7 

109 

108 

12.6 

WOPSI  397  CNLY 

1014.37 

231.2 

202 

198 

23 

TORUS  TORBItE 

1045.99 

413 

109 

108 

12.9 

TORBItE  BRG.  HSG. 

2675.73 

2174 

207 

198 

61.8 

TORBItE  NOZZLE  180 

1524.31 

1183 

106 

108 

19.1 

TORBItE  NOZZLE  397 

1861.53 

1773 

207 

198 

43.8 

HEEUSHAFIASSY. 

2027.54 

928.1 

106 

108 

24.7 

TWO  RUN  AVERAGE 

riEM  twe 

FICW  Tiff  : 

ST  CEV  NUM  COT  NLM  IN  AVE  WIP 

lST.SIG.OOfR.DIFF 

971.8 

555.8 

112.5 

108.0 

12.0 

1ST -STG.  INIETASSY. 

1466.5 

792.3 

105.0 

108.0 

18.2 

2fO.S1G.CCtfR.D3FF 

1804.2 

1172.6 

108.5 

108.0 

22.7 

2tO.S1G.DIEF.ASSY 

3350.2 

1275.1 

197.5 

198.0 

76.2 

2fO.S1G.DIEF.HSG. 

1977.7  1232.5 

113.0 

108.0 

24.5 

2fOS3G.OOfR.HSG. 

2403.5 

1347.9 

110.0 

108.0 

29.4 

AXESSCRY  CASE 

444.2 

206.1 

197.0 

198.0 

10.1 

BACKSHCP  180 

1241.2 

464.7 

110.5 

108.0 

15.5 

BfCKSICP  397 

690.7 

675.5 

196.5 

198.0 

16.0 

BEARItG  HSG. 

474.2 

108.9 

105.5 

108.0 

5.9 

0CM3.  CHAMBER  LtG. 

719.6 

187.6 

109.0 

108.0 

8.9 

OTfRESOT^NlE^^ 

1625.9 

1147.2 

201.0 

198.0 

36.7 

SamrTl 

MYIPSI  180  CNLY 

1036.3 

215.4 

108.5 

108.0 

12.8 

MATPSI  397  CNLY 

1026.5 

226.7 

197.5 

198.0 

23.3 

1CRUS  TORBItE 

1051.4 

403.5 

108.0 

106.0 

13.0 

TORBItE  BRG.  HSG. 

2649.7  2095.4 

202.0 

198.0 

60.8 

TORBItE  NOZZLE  180 

1659.6  1297.6 

108.0 

108.0 

20.6 

TORBItE  NOZZLE  397 

1835.7  1772.5 

206.0 

198.0 

41.6 

HEELSSHAFTASSY. 

1948.7 

863.5 

108.0 

108.0 

23.7 

etch  the 

ST  CEV 

926.14 

494 

1418.01 

880.3 

1701.67 

1 1  25 

3404.52 

1289 

1868.93 

1274 

2377.22 

1483 

449.59 

200.9 

1264 

462 

760.99 

715.7 

476.36 

116.4 

719.82 

178.8 

1716.19 

1155 

2632.11 

279 

3700.73 

250 

1053.26 

210.1 

1038.62 

222.2 

1056.87 

393.9 

2623.65 

2016 

1794.91 

1412 

1809.96 

1772 

1869.94 

798.9 

WJM  COT  MM  IN  AVE  WIP 


112 

108 

11.5 

104 

108 

17.2 

104 

108 

21.5 

195 

198 

77.7 

117 

108 

22.1 

113 

108 

28.9 

195 

198 

10.2 

113 

108 

15.7 

195 

198 

17.7 

105 

108 

5.9 

109 

108 

8.9 

199 

198 

38.9 

114 

108 

32.4 

.192 

198 

83.8 

108 

108 

13 

193 

198 

23.6 

107 

108 

13.1 

197 

198 

59.8 

110 

108 

22 

205  ‘ 

198 

39.3 

110 

108 

22.6 

GIE  -  EXP»6,4 

HJNU 

I  TOM  (WE 

FICW  THE 

ST  CEV 

NUM  COT 

MM  IN 

AVE  WIP 

RUN  12 

FICW  THE 

ST  CEV 

NLMCOT 

NLM  IN  AVE  WIP 

IST.SIG.CXtfR.DIFF 

994.7 

466.5 

145 

144 

16.7 

1010.63 

557.7 

143 

144 

16.4 

1ST.STG.  INIETASSY. 

1518.72 

861.5 

142 

144 

25 

1616.58 

1017 

146 

144 

25.9 

2fO.S1G.OCtfR.DIFF 

1090.95 

1306 

145 

144 

31.8 

1654.04 

1191 

139 

144 

28.3 

2fO.S1G.DIEF.ASSY 

3343.98 

1 174 

275 

264 

99.8 

3203.19 

1126 

275 

264 

95.9 

2fO.STG.DIEF.  HSG. 

2072.52 

1364 

141 

144 

34.1 

1981.71 

1270 

139 

144 

32.4 

2fOSTG.cafR.HSG. 

2142.14 

1135 

148 

144 

35.2 

2298.25 

1189 

146 

144 

38.1 

AXESSCRY  CASE 

453.76 

193.4 

261 

264 

13.7 

460.59 

205.4 

264 

264 

13.9 

BA3CSIEP  180 

1266.03 

430.6 

145 

144 

21 

1275.01 

400.6 

147 

144 

21.1 

BACKS!  CP  397 

773.11 

742.6 

269 

264 

23 

770.27 

710.2 

262 

264 

24 

BEARItG  HSG. 

497.67 

114.2 

142 

144 

8.2 

484.26 

105.6 

144 

144 

8 

CXM8 .  QI AKER  LtG. 

704.9 

206.7 

144 

144 

11.6 

722.91 

177.1 

143 

144 

11.9 

OOfRESSCR  INLET 

1662.55 

1060 

263 

264 

49.9 

1679.09 

1269 

274 

264 

49.6 

GIE  -180 

4351.02 

723.2 

107 

144 

71.2 

4071.15 

737 

105 

144 

67.5 

GIE  -397 

4345.37 

706.1 

198 

264 

132.3 

A 

4121.77 

696.7 

203 

264 

125.6 

60? 


MMPSI  180  CNLY 

4199.09 

657.7 

103 

144 

G§£§XP  45582.41 

672 

99 

144 

64.5 

MATPSI  397  CNLY 

4145.11 

709.7 

195 

264 

125.9 

3908.78 

688.6 

202 

264 

119 

TORUS  TURBItE 

1006.56 

333 

143 

144 

16.7 

1020.65 

377 

146 

144 

16.8 

TURBINE  ERG.  HSG. 

2650.19 

2086 

255 

264 

81.9 

2631.91 

2216 

268 

264 

80.7 

TURBINE  NUZZLE  180 

1735.84 

1101 

149 

144 

29.4 

1621.92 

1334 

146 

144 

26 

TURBItE  NUZZLE  397 

1885.34 

1695 

259 

264 

60.1 

1800.44 

1643 

259 

264 

53.6 

HEELSSHAFTASSY. 

1925.51 

801.9 

141 

144 

32.1 

1877.06 

801.6 

142 

144 

31.2 

TWO  RUN  AVERAGE 

ITEM  NAME 

new  THE 

ST  CEV 

NUM  our 

NUM  IN 

AVE  WIP 

lST.ST3.CCttR.DIEF 

1002.7 

512.1 

144.0 

144.0 

16.6 

IST.STo.INIErASSY. 

1568.7 

939.0 

144.0 

144.0 

25.5 

2tD.ST3.CCMPR.DIEF 

1772.5 

1248.5 

142.0 

144.0 

30.1 

2tD.ST3.DIEF.ASSY 

3273.6 

1150.3 

275.0 

264.0 

97.9 

2N3.ST3.DIFF.HSG. 

2027.1 

1316.8 

140.0 

144.0 

33.3 

2tDST3.CCttR.HSG. 

2220.2 

1162.1 

147.0 

144.0 

36.7 

ACCESSCRY  CASE 

457.2 

199.4 

262.5 

264.0 

13.8 

BACKSHCP  180 

1270.5 

415.6 

146.0 

144.0 

21,1 

BPCKStCP  397 

771.7 

726.4 

265.5 

264.0 

23.5 

BEARING  HSG. 

491.0 

109.9 

143.0 

144.0 

8.1 

CCtB.  CHAMBER  LN3. 

713.9 

191.9 

143.5 

144.0 

11.8 

OCtPRESSCR  INLET 

1670.8 

1164.3 

268.5 

264.0 

49.8 

a—  . . . . . .  r  in  i'^*- 

m2Ke 


tftlPSI  180  CNLY 

4065.8  664.8 

101.0 

144.0 

66.4 

MATPSI  397  CNLY 

4026.9  899.2 

198.5 

264.0 

122.5 

TCRUS  TURBINE 

1013.6  355.0 

144.5 

144.0 

16.8 

TURBItE  BRG.  HSG. 

2641.1  2150.6 

261.5 

264.0 

81.3 

lURBIIE  NUZZLE  180 

1678.9  1217.2 

147.5 

144.0 

27.7 

TURBItE  NUZZLE  397 

1842.9  1669.2 

259.0 

264.0 

56.9 

WEEUSHAFTASSY. 

1901.3  801.7 

141.5 

144.0 

31.7  ' 

GIE  -  EXPI7,4 

RJNI1 

ITEM  NAtE 

FLOW  THE 

ST  CEV 

NUM  OUT  NUM 

IN 

AVE  WIP 

RUN  12  - 

FLOW  THE 

ST  CEV  NUM 

cur 

NUM  IN 

AVE  WIP 

IST.STG.CCtPR.DIEF 

1046.05 

584 

73 

72 

8.8 

1075.47 

556.5 

73 

72 

9 

1ST  .ST3.  INLETASSY . 

1565.95 

1023 

71 

72 

12.7 

1551.87 

850.5 

73 

72 

12.9 

2tD.ST3.CCtPR.DIEF 

1602.98 

1255 

71 

72 

1  3 

1689.64 

978.2 

71 

72 

13.2 

2tO.ST3.OIFF.ASSY 

3344.56 

1179 

137 

132 

49.7 

3335.3 

1304 

132 

132 

50.4 

2tD.ST3.DIFF.HSG. 

2167.98 

1313 

72 

72 

17.4 

2203.34 

1333 

77 

72 

17.7 

2tDST3.CCtPR.HSG. 

2016.59 

979.6 

74 

72 

16.6 

2197.35 

1286 

75 

72 

17.9 

ACCESSORY  CASE 

429.63 

204.4 

133 

132 

6.5 

421.46 

186.9 

132 

132 

6.4 

BACKSHCP  180 

1242.74 

408 

73 

72 

10.2 

1236.72 

429.1 

73 

72 

10.3 

BACKSHCP  397 

772.19 

815 

131 

132 

11.7 

734.18 

689.7 

138 

132 

10.7 

BEARING  HSG. 

479.36 

110.7 

75 

72 

3.9 

505.09 

97.4 

72 

72 

4.2 

CO®.  CHAM3ER  LN3. 

755.39 

213.8 

73 

72 

6.2 

742.77 

175.8 

71 

72 

6.1 

CCMFRESSCR  INLET 

1671.39 

1112 

130 

132 

25.4 

1569.17 

1071 

134 

132 

23.8 

GIE  -180 

2278.58 

256.5 

73 

72 

18.8 

2339.11 

294.8 

76 

72 

19.3 

GIE  -397 

3212.8 

312.3 

139 

132 

48.4 

3240.97 

287.7 

131 

132 

49 

tWIPSI  180  CNLY 

791.81 

171.7 

72 

72 

6.5 

760.67 

194.2 

72 

72 

6.4 

tWIPSI  397  CNLY 

795.37 

198.1 

135 

132 

12 

816.21 

188.7 

130 

132 

12.3 

TCRUS  TURBItE 

1048.42 

412.7 

72 

72 

8.6 

1052.3 

401.6, 

70 

72 

8.8 

TURBItE  BRG.  HSG. 

2814.93 

2066 

136 

132 

41.5 

2393.37 

1776 

136 

132 

37.1 

TURBItE  NUZZLE  180 

1967:48 

1430 

66 

72 

16.1 

1740.33 

1394 

72 

72 

14.9 

TURBItE  NUZZLE  397 

1855.98 

1915 

131 

132 

28.5 

1825.27 

1693 

128 

132 

28.8 

HEEUSHAFTASSY. 

1987.35 

838.7 

70 

72 

16.1 

2105.82 

884.7 

77 

72 

17.7 

TWO  RUN  AVERAGE 

ITEM  NAtE 

FLOW  THE  ST  DEV 

NUM  CUT 

NUM  IN 

AVE  WIP 

IST.STG.CCtPR.DIFF 

1060.8  570.2 

73.0 

72.0 

8.9 

1ST.ST3.  INLETASSY. 

1558.9  936.7 

72.0 

72.0 

12.8 

2tD.STG.CCtFR.DIEF 

1646.3  1116.7 

71.0 

72.0 

13.1 

2tO.ST3.DIFF.ASSY 

3339.9  1241.6 

134.5 

132.0 

50.1 

2tD.ST3.DIFF.H3G. 

2185.7  1322.9 

74.5 

72.0 

17.6 

2tOSIG.CCtPR.HSG. 

2107.0  1132.7 

74.5 

72.0 

17.3  5 

122.0  GTEJXP4SPR 
72.0-  10.3 

132.0  11.2 

72.0  4.1 

72.0  6.2 

132.0  24.6 


tRIPSI  180  CNLY 

7S6.2 

182.9 

72.0 

72.0 

6.5 

fMPSI  397  ONLY 

805.8 

193.4 

132.5 

132.0 

12.2 

1CRUS  TURBINS 

1050.4 

407.1 

71.0 

72.0 

8.7 

TCRaitC  BRG.  HSG. 

2604.2 

1921.1 

136.0 

132.0 

39.3 

TURBINS  N0Z2LE  180 

1853.9 

1412.2 

69.0 

72.0 

15.5 

TLR9INE  NOZZLE  397 

1840.6 

1804.1 

129.5 

132.0 

28.7 

HtELtSHAFIASSY. 

2046.6 

861.7 

73.5 

72.0 

16.9 

KXEssav:  case 

425,5 

195.7 

132.5 

BACKSHb?  180 

1239.7 

418.6 

73.0 

BPCKSHCP  197 

753.2 

752.4 

134.5 

BEARING  HSG. 

492.2 

104.1 

73.5 

COB.  CHAM£R  UG. 

749.1 

194.8 

72.0 

0MRE5SCR  INLET 

1620.3 

1091.7 

132.0 

GIE  -  EXPI8,4 


ftJNJl 

HEM  NAME 

ETCH  THE 

ST  DEV 

NLM  OUT 

NLM  IN 

AVE  WIP 

RUN  i2 

ETCH. THE 

ST  LEV 

HUH  OUT 

HUM  IN 

AVE  HIP 

lST.SIG.CatR.DIEF 

962.11 

546 

109 

108 

12.1 

886.01 

413.7 

108 

108 

1  1 

1ST.  STS.  INLETASSY. 

1572.1 

853.6 

106 

108 

19.5 

1401.18 

820.8 

106 

108 

17.8 

2ND.SIG.CntR.DIEF 

1819.94 

1385 

111 

108 

22 

1664.69 

1240 

109 

108 

20.4 

2tD.STG.DXFF.  ASSY 

3321 .73 

1105 

200 

198 

74.7 

3305.01 

1183 

196 

198 

74.7 

2tO.STG.DIEF.HSG. 

1700.08 

1340 

104 

108 

22.3 

2204.51 

1657 

109 

108 

26 

2tosiG.catR.rsG. 

2334.75 

1315 

106 

108 

29.5 

2370.27 

1030 

106 

108 

29.3 

AXESSCRY  CASE 

429.25 

198.9 

196 

198 

9.8 

456.69 

205.1 

201 

198 

10.3 

BACKSHCP  180 

1299.81 

455.8 

109 

108 

16.1 

1216.32 

446.2 

108 

108 

15.1 

BACKSICP  397 

712.5 

696.3 

200 

198 

16.6 

768.69 

739.2 

198 

198 

18.1 

BEARING  HSG. 

484.81 

99.81 

104 

108 

6 

496.49 

108 

108 

108 

6.1 

COB.  CHAMBER  LtG. 

713.16 

187.7 

108 

108 

8.8 

729.3 

174 

107 

108 

9 

OMRESSCR  INLET 

1586.78 

1147 

198 

198 

36.1 

1827.45 

1189 

188 

198 

40.9 

GIE  -180 

2713.82 

365.7 

92 

108 

34 

2818.88 

463 

91 

108 

35.2 

GIE  -397 

2998.73 

309.8 

192 

193 

68 

3071.75 

346 

182 

198 

69.9 

tWIPSI  180  CNLY 

2450.65 

451.3 

91 

108 

30.8 

2651.35 

451.8 

88 

108 

33.1 

tTOPSI  397  CNLY 

2478.55 

438.6 

167 

198 

56 

2721.25 

506.3 

168 

198 

61 

TCRUS  TtiPBItE 

998.27 

391.9 

108 

108 

12.3 

1062.1 

350.3 

108 

108 

13.2 

TLR3INS  BRG.  HSG. 

2568.99 

2081 

186 

198 

58.7 

2542.33 

1975 

193 

.198 

58.3 

TURBItE  NOZZLE  .180 

1900.34 

1634 

114 

108 

23.1 

1799.69 

1305 

111 

108 

21.2 

TLRBItE  NOZZLE  397 

1841.91 

1927 

197 

198 

42.3 

2030.96 

1899 

204 

198 

46.4 

HEELSSHAETASSY. 

1884.39 

815.4 

110 

108 

23.2 

1887.78 

799;7 

113 

108 

23.6 

TWO  RUN  AVERAGE 
ITEM  NAME 

new  TIME 

ST  CEV 

NLM  CUT 

NLM  IN 

AVE  HIP 

1ST.STG.COTR.DIFF 

924.1 

479.8 

108.5 

108.0 

11.6 

lST.SIG.ItUETASSY. 

1486.6 

837.2 

106.0 

108.0 

18.7 

2tO.SIG.catR.DIEF 

1742.3 

1312.3 

110.0 

103.0 

21.2 

2tD.STG.DIEF.ASSY 

3313.4 

1143.8 

125.0 

198.0 

74.7 

.  I 

2tO.STG.DIEF.HSG. 

1952.3 

1498.6 

106.5 

108.0 

24.2 

2tOSTG.CatR.HSG. 

2352.5 

1172.7 

106.0 

108.0 

29.4 

ACCESSORY  CASE 

443.0 

202.0 

198.5 

198.0 

10.1 

BACKSIKP  180 

1258.1 

451.0 

108.5 

108.0 

15.6 

BACKSHCP  397 

740.6 

717.7 

199.0 

198.0 

17.4 

BEARItC  HSG. 

490.7 

103.9 

106.0 

108.0 

6.1 

COB.  aW-EER  UG. 

721.2 

180.8 

107.5 

108.0 

8.9 

cntREssai  INLET 

1707.1 

1168.0 

193.0 

198.0 

38.5 

•T98.0  . 

.•69,0  f 

HYIPSI  180  OILY 

2551.0 

451.6 

89.5 

108.0 

32.0 

MVIPSI  397  aiLY 

2599.9 

472.4 

167.5 

198.0 

58.5 

TOTS  TJF3DE 

1030.2 

371.1 

108.0 

108.0 

12.8 

TLRSItE  ERG.  HSG. 

2555.7 

2928.1 

189.5 

198.0 

58.5 

TLRBItE  tDZZLE  180 

1850.0 

1453  4 

112.5 

108.0 

22.2 

TLR3ItE  tDZZLE  397 

1936.4 

1912,3 

200.5 

198.0 

44.4 

WESUSHAETASSY. 

1886.1 

807  S 

111.5 

108.0 

23.4  6 

6/0 


GTE  EXP  4  SPR 


GTE  -  EXPI9,4 

Flltill 

lEEMtWE 

FICW  TEE 

ST  LEV 

NuHGuT 

tiH  TH 

AVE  nTP 

RUM  12 

new  TEE 

ST  LEV 

tJKOur 

HJM  El 

w.ewip 

1ST.STG.0CMR.DIFF 

995.08 

605.9 

144 

144 

16.6 

1079.57 

589.6 

14C 

144 

17.4 

lST.STC.INLErASSY. 

1559.96 

865.7 

147 

144 

25.5 

1589.38 

926.4 

147 

144 

26 

2tO.SIG.GOttR.DIFF 

1603.81 

1308 

143 

144 

26.3 

1715.15 

1237 

140 

144 

27.9 

2tO.STG.DIFF.ASSY 

3248.37 

1158 

255 

264 

97.2 

3367.46 

1118 

270 

264 

101.4 

2tO.STG.DIEF.KSG. 

1991.08 

1421 

142 

144 

33.9 

2046.1 

1467 

137 

144 

33.6 

2tOSTG.OCHES.KSG. 

2206.75 

1176 

152 

144 

36.1 

2461.56 

1197 

141 

144 

40 

KXESSORY  CASE 

444.72 

207.3 

265 

264 

13.5 

452.85 

212.3 

259 

264 

13.8 

BfCKSKP  180 

1269.84 

450 

145 

T44 

20.8 

1303.32 

442.9 

144 

144 

21.5 

BPCKSICP  397 

699.28 

633.2 

260 

264 

21.9 

648.48 

677.3 

264 

264 

19.4 

BEHUIC  HSG. 

499.78 

107.4 

148 

144 

8.3 

484.7 

109.4 

143 

144 

8 

00-B.  OWBER  LtG. 

717.45 

164.2 

142 

144 

11.8 

739.27 

181.4 

143 

144 

12.2 

CCMRESSCR  INLET 

1648.64 

1157 

263 

264 

48.9 

1603.69 

1016 

258 

264 

49 

GIE  -180 

5630.4 

981.4 

96 

144 

91.9 

5268.S9 

861.6 

96 

144 

87.9 

GIE  -397 

5524.66 

956.8 

165 

264 

168.1 

5325.01 

899.2 

174 

264 

161.6 

HTTPST  180  an.Y 

5275.54 

977.6 

96 

144 

87 

4922.74 

828.7 

95 

144 

82.9 

tKIFSI  397  an.: 

5292.23 

956.4 

170 

264 

159.4 

5077.45 

866.7 

171 

264 

152.3 

TORUS  TURSDE 

1008.05 

355.5 

144 

144 

16.6 

1046.19 

423.4 

143 

144 

17.3 

TLRBItE  BEG.  HSG. 

2502.56 

2242 

252 

264 

77.5 

2626.13 

2071 

259 

264 

78.7 

TLRB3E  NOZZLE  180 

1613.59 

1219 

145 

144 

27.6 

1859.78 

1388 

139 

144 

30.5 

TURSDE  NOZZLE  397 

1838.03 

1805 

250 

264 

60.7 

1752.12 

1720 

262 

264 

57.1 

WEEUSHAFEASSY. 

1959.67 

794.6 

143 

144 

33.1 

2026.55 

819 

147 

144 

33.5 

TWO  RUN  AVERAGE 
ITEM  t?tE 

ETCK  TDE 

St  LEV 

MUM  our 

till  El 

K.Z  WiP 

lST.STG.aaMER.DIEF 

1037.3 

597.7 

145.0 

144.0 

17.0 

1ST.SIG.  EILETASSY- 

1574.7 

896.0 

147.0 

144.0 

25.8 

2tO.SIG.CCMR.DIFF 

1659.5  1297.6 

141.5 

144.0 

27.1 

2tD.STG.DIFF.ASSY 

3307.9 

1137.7 

262.5 

264.0 

99.3 

2tO.SIG.DXEF.HSG. 

2018.6 

1444.1 

139.5 

144.0 

33.8 

2OSIG.0CMR.HSG. 

2334.2 

1186.5 

146.5 

144.0 

38.1 

/CCESSCHY  CASE 

448.8 

209.8 

262.0 

264.0 

13.7 

B/CKSEP  180 

1286.6 

446.4 

144.5 

144.0 

21.2 

-- 

BfCKSHOP  397 

673.9 

680.2 

262.0 

264.0 

20.7 

BEARHG  KSG. 

492.2 

108.4 

145.5 

144.0 

8.2 

OCtB.  CHHEER  LtG. 

728.4 

172.8 

142.5 

144.0 

12.0 

CCttRZSSCR  DUET 

1626.2 

1086.5 

260.5 

264.0 

49.0 

■BHB 

BEStM  - 

jHannaBH 

■imp 

tewy 

HATPSI  180  OILY 

5099.1 

903.1 

95.5 

144.0 

85.0 

KATPSI  397  a.XY 

5184.8 

911.6 

170.5 

264.0 

156.1 

TCRUS  TURSDE 

1027.1 

389.5 

143.5 

144.0 

17.0 

TURSDE  BEG.  KSG. 

2564.3  2156.7 

255.5 

264.0 

78.1 

TURSDE  NOZZLE  180 

IT  23.7 

1303.6 

142.0 

144.0 

29.1 

TIRBItE  NOZZLE  397 

1795.1 

1762.4 

256.0 

264.0 

53.9 

WEELSSKAcTASSY. 

1993.1 

806.8 

145.0 

144.0 

33.3 

EXPERIMENTATION  RESULTS 


The  following  section  describes  the  results  shown  by  examining  the  inputs  to  and  the 
outputs  from  experimentation: 

BEARING  HOUSING  -  Moving  the  bearing  housing  in-house  makes  sense  because  of 
the  large  amount  of  time  the  parts  sit  in  backshops  waiting  to  be  worked.  Moving  the 
work  in  house  can  remove  most  of  the  waiting  time  since  the  part  is  now  most  worked 
under  GTE  control.  The  ‘ssults  effect  flowtimes  of  the  bearing  housing,  but  not  the 
overall  GTE  flow  times  because  other  subassemblies  have  longer  flowtimes. 

INDUCTIONS  -  Inducting  the  GTEs  at  the  beginning  of  the  month  adds  about  4  days  to 
the  flowtime,  since  there  is  a  large  number  of  GTEs  at  once  waiting  for  disassembly 
[but  excluding  the  time  spent  waiting  for  subassemblies,  processing  flowtime 
increases  by  about  40%].  It  is  better  to  spread  the  inductions  over  the  course  of  the 
month.  Weekly  inductions  would  ease  the  strain  on  inducting  large  numbers  at  the 
beginning  of  the  month. 

MANPOWER  -  Manpower  was  reduced  for  in-house  personnel  in  building  329.  While 
the  1C  ,o  reduction  showed  little  effect ,  a  20%  reduction  shows  an  effect.  Mainly  the 
incoming  inspectors  are  affected,  since  they  are  the  highest  utilized  in  the  model. 

WORKLOAD  -  increasing  the  workload  by  50%  has  little  effect,  but  increasing  it  by 
100%  has  a  large  effect.  Again,  the  incoming  inspectors  are  they  bottleneck.  If  the 
workload  were  to  increase  above  50%,  either  the  inspectors  will  have  to  inspect  faster 
or  their  number  should  be  increased.  It  appears  from  the  historical  data  that  personnel 
in  the  MATPNC  area  do  much  of  the  inspection  of  the  parts  anyway.  If  the  workload 
were  to  increase,  PNC  may  be  able  to  formally  share  in  the  inspection  of  the  parts. 

REJECT  RATE  -  Decreasing  the  reject  rate  improves  the  model  flowtimes.  The  effect  is 
small  because  the  most  of  the  flowtime  for  a  GTE  is  spent  waiting  [in  the  model]  for  its 
subcomponents.  While  the  effect  in  the  model  is  small,  the  effect  on  the  GTE 
production  process  would  be  large  because  of  the  scrambling  that  occurs  at  the  end  of 
every  month  to  meet  the  monthly  production  goals. 

WORK  IN  PROCESS  -  Finished  subcomponents  were  put  into  the  model  to  show  the 
effect  of  overinducting  GTEs  so  that  a  "good"  part  can  be  stripped  off  a  GTE  in  order  to 
put  on  a  GTE  that  is  almost  ready  to  be  sold.  The  effect  is  to  reduce  the  overall  tlowtime 
for  a  GTE,  but  to  increase  the  overall  number  of  subcomponents  in  the  model.  When 
over-induction  occurs  over  a  large  period  of  time,  a  large  amount  of  work  in  process 
occurs. 

SUMMARY 

Much  of  the  effects  from  experimentation  were  obscured  by  the  fact  that  most  of  the 
tlowtime  for  a  subcomponent  is  spent  sitting  idle.  Less  than  5%  of  the  time  is  needed 
for  processing.  Most  of  the  idle  time  is  spent  in 'backshops  that  GTE  has  no  control 
over.  The  historical  data  suggests  that  the  excessive  flowtimes  are  due  to  a  lack  of 
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coordination  arising  from  a  part  travelling  all  over  the  base  to  many  different 
backshops  rather  than  waiting  for  busy  equipment  or  manpower.  Since  the  backshops 
service  a  large  number  of  customers  [often  with  the  GTE  workload  a  small  part  of  their 
entire  workload],  they  have  little  incentive  to  produce  the  needed  parts  in  a  timely 
matter. 

Moving  the  work  in-house  to  the  GTE  area  would  provide  GTE  control  over  the  process 
and  would  reduce  the  subassembly  flowtimes  drastically  [an  estimated  reduction  of 
60-85%].  Most  of  the  large  current  WIP  would  not  be  needed  to  support  monthly 
production  and  over-inductions  in  order  to  meet  production  goals  would  not  be 
needed  if  the  work  was  performed  in-house  in  building  329. 

If  the  manpower  and  machines  currently  being  used  in  the  backshops  were  to  be 
transferred  to  GTEs,  the  only  additional  cost  would  be  the  moving  cost.  As  much  of  the 
work  as  possible  should  be  moved  in  house.  An  informal  JIT-puIl  system  currently 
exists  [supervisors  try  to  "pull"  critical  parts  out  of  the  backshop],  but  a  more  formal  one 
could  be  set  up  if  more  of  the  work  were  to  performed  in-house. 

An  automated  part  tracking  system  would  greatly  aid  in  the  management  of  the  in- 
house  work,  since  problem  areas  could  be  identified  quickly  [areas  where  critical  parts 
are  waiting]  and  management  would  have  the  ability  to  resolve  the  problems.  For  the 
same  reasons  an  automated  part  tracking  system  would  greatly  aid  in  the 
management  of  the  current  in-house  work. 

Currently  inductions  are  such  that  a  large  number  of  GTEs  are  disassembled  at  the 
beginning  of  the  month,  and  a  large  number  are  assembled  and  sold  at  the  end  of  the 
month.  This  results  in  manpower  and  equipment  that  is  highly  utilized  part  of  the  time 
and  idle  the  much  of  the  time.  Inducting  GTEs  on  a  weekly  schedule  and  selling  them 
on  a  weekly  scheduie  would  smooth  the  demand  on  resources  and  increase 
production  [rather  than  being  idle  due  to  a  lack  of  work  at  the  beginning  of  the  month, 
personnel  could  be  working  on  selling  GTEs. 

Smoothing  inductions  and  sells,  bring  work  in-house  and  adding  an  automated  part 
tracking  system  could  increase  GTE  production  by  20-30%  and  quality  by  40%. 
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Data  from  "GTE  180  BRG  HSG" 
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Data  from  "GTE-397  FLOATING  STOCK" 
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DESCRIPTION  OF  EXPERIMENT 


Title  of  Experiment: 

T0 15  GTE-180  WORK  IN  PROCESS  (L.4) 

Goal/Objective: 

ESTIMATE  EFFECTS  OF  CHANGES  IN  GTE  REPAIR  PROCESS 
Procedure: 

EXPERIMENTS  CONDUCTED  USING  THE  UDOS  2.0  SIMULATION  MODEL 
Standard  Orthogonal  Array  Model  Used:  L4-2-3 


Col.  Label 

Description  of  factor 

Level  1 

Level  2 

Level  3  Level  4 

1  1 

BEARING  HSG  LOCATION 

AS  IS 

BLDG  329 

2  2 

INDUCTION  SCHEDULES 

AS  IS 

MONTHLY 

3  3 

INTERACTION  1X2 

1 

2 

EXPERIMENT 

RESULTS 

[9 

Trialfs)  per  Experiment  ] 

Experiment 

#1:25 

33 

57 

1  9 

37 

69 

23 

34 

88 

Experiment 

#2:  25 

36 

58 

1  8 

35 

70 

24 

36 

93 

Experiment 

#3:  21 

31 

54 

1  7 

31 

66 

20 

34 

88 

Experiment  #4:  23 
69 


31 
1  9 


59 

35 


17 

90 


33 


ANAL  Y  S  IS  OF  VARIATION 


Factor 

Df 

Sums  of 
Squares 

Variance 

FrRatio 

Pure  Sum 
of  Sqs. 

P(%) 

1 

1 

49 

49 

.08 

0 

0 

% 

2 

1 

16 

16 

.03 

0 

0 

% 

3 

1 

.4 

.4 

0 

0- 

:0 

% 

e 

32 

19083.6 

596.4 

19149 

1  0  0 

% 

Total 

35 

19149 

1CQ.00 

% 

[Note:  Insignificant  factors  are  pooled  and  indicated  by  parenthesis.] 


TO  15  GTE-180  WORK  IN  PROCESS  (L4) 

Number  of  experiments  =  36  Correction  Factor  =  64009 

Sum  (experiment  values)  =  1518  Sum  of  sqs  (experiment  values)  =  19149 


P' 


RESPONSE 


TABLE 


Factor:  1  2  3 

LEVEL  1  780  747  761 

LEVEL  2  738  771  757 


RESPONSE  TABLE  (AVERAGES) 


Factor:  1  2  3 

LEVEL  1  43.3  41.5  42.3 

LEVEL  2  41  42.8  42.1 


MAIN  EFFECTS  ANALYSIS 


TO  15  GTE-1S0  WORK  IN  PROCESS  (L4) 

Quality  Charactoristic:  ...  the  smaller  the  better  ... 


Significant  Factors 

Optimum  Settings 

Level  # 

Contribution 

BEARING  HSG  LOCATION 

BLDG  329 

2 

41 

INDUCTION  SCHEDULES 

AS  IS 

1 

41.5 

INTERACTION  1X2 

2 

2 

42.1 

Total  Contribution  from  significant  factors  =  124.6 

Average  Total  for  all  results  =  42.2 

Estimate  of  average  result  (optimum)  =  4  0.3 


TO  15  GTE-180WORK  IN  PROCESS,(L4) 


62-2 


S/N  ANALYSIS  OF  VARIATION 


Factor 

Df 

Sums  of 
Squares 

Variance 

F-Ratio 

Pure  Sum 
of  Sqs. 

P(%) 

9 

1 

1 

.1 

.1 

_ 

.1 

52.57 

% 

2 

1 

.1 

.1 

.1 

46.91 

% 

3 

1 

.001 

.001 

.001 

.52 

% 

e 

0 

0 

-  - 

0 

0 

% 

Total 

3 

.2 

100.00 

% 

[Note:  Insignificant  factors  are  pooled  and  indicated  by  parenthesis.] 


TO  15  GTE-180  WORK  IN  PROCESS  (L4) 

Number  of  experiments  =  4 

Sum  (experiment  values)  =  -134.5 


Correction  Factor  =  4524 
Sum  of  sqs  (experiment  values)  = 


6,2? 


Factor: 
LEVEL  1 
LEVEL  2 


1 

-67.6 

-66.9 


S/N  RESPONSE  TABLE 


2  3 

-67  -67.3 

-67.6  -67.2 


S/N  RESPONSE  TABLE  (AVERAGES) 


Factor:  1  2  3 

LEVEL  1  -33.8  -33.5  -33.6 

LEVEL  2  -33.5  -33.8  -33.6 


S/N  MAIN  EFFECTS  ANALYSIS 


TO  15  GTE-180  WORK  IN  PROCESS  (L4) 

Quality  Characteristic;  ...  the  smaller  the  better . 


Significant  Factors 

Optimum  Settings 

Level  # 

Contribution 

BEARING  HSG  LOCATION 

BLDG  329 

2 

-33.5 

INDUCTION  SCHEDULES 

AS  IS 

1 

-33.5 

INTERACTION  1X2 

2 

2 

-33.6 

Total  Contribution  from  significant  factors  = 

-1  00.6 

Average  Total  for  all  results  = 

-33.6 

Estimate  of  average  result  (optimum)  = 

-33.3 
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DESCRIPTION  OF  EXPERIMENT 


Title  of  Experiment:  ■ 

T0 1 5  GTE-397  WORK  IN  PROCESS  (L4)  ^ 

Goal/Objective: 

ESTIMATE  EFFECTS  OF  CHANGES  IN  GTE  REPAIR  PROCESS 
Procedure: 

EXPERIMENTS  CONDUCTED  USING  THE  UDOS  2.0  SIMULATION  MODEL 
Standard  Orthogonal  Array  Model  Used:  L4-2-3 

Col.  Label  Description  of  factor  Level  1  Level  2  Level  3  Level  4 


1  1  BEARING  HSG  LOCATION  AS  IS  BLDG  329 

2  2  INDUCTION  SCHEDULES  AS  IS  MONTHLY 

3  3  INTERACTION  1X2  1  2 

EXPERIMENT  RESULTS  [9  Trial(s)  per  Experiment  ] 


Experiment  #1:53  76  108  37  80 

129  46  69  161 

Experiment  #2:54  75  108  38  79 

131  48  71  170 

Experiment  .#  3  :  54  75  102  38  81 

124  49  70  160 

Experiment  #4:54  77  111  39  82 

129  49  69  165 


631 


/ANALYSIS 

OF  VARIATION 

Factor 

Df 

Sums  of 
Squares 

Variance 

F-Ratio 

Pure  Sum 
of  Sqs. 

P(%) 

1 

1 

.7 

.7 

0 

0 

0 

% 

2 

1 

38 

38 

.02 

0 

0 

% 

3 

1 

1.4 

1.4 

0 

0 

0 

% 

e 

3  2 

54108.9 

1690.9 

54149 

1  0  0 

% 

Total 

35  ' 

54149 

- 

100,00 

% 

[Note:  Insignificant  factors  are  pooled  and  indicated  by  parenthesis.] 


TO  15  GTE-397  WORK  IN  PROCESS  (L4) 

Number  of  experiments  =  36  Correction  Factor  =  260270 

Sum  (experiment  values)  =  3061  Sum  of  sqs  (experiment  values)  =  54149 


RESPONSE  TABLE 


Factor:  1  2  3 

LEVEL  1  1533  1512  1534 

LEVEL  2  1  528  1549  1  527 


RESPONSE  TABLE  (AVERAGES) 


Factor:  12  3 

LEVEL  1  85.2  84  85.2 

LEVEL  2  84.9  86.1  84.8 


MAIN  EFFECTS  ANALYSIS 


TO  15  GTE-397  WORK  IN  PROCESS  (L4) 

Quality  Characteristic:  ...  the  smaller  the  better  ... 


Significant  Factors  ...  Optimum  Settings  Level  #  Contribution 


BEARING  HSG  LOCATION  BLDG  329  2  84.9 

INDUCTION  SCHEDULES  AS  IS  1  8  4 

INTERACTION  1X2  2  2  84.8 


Total  Contribution  from  significant  factors  = 
Average  Total  for  all  results  = 

Estimate  of  average  result  (optimum)  = 


253.7 

85 

83.6 


633 


- 

S/N  RATIO 

T  A  B  L  E 

Experiment 

S/N  Ratio  (db) 

1 

-39.3 

2 

-39.6 

3 

-39.2 

4 

-39.5 

T0 15  GTE-397  WORK  IN  PROCESS  (L4) 


6,  34 


S/N  ANALYSIS  OF  VARIATION 


Factor 

Df 

Sums  of 
Squares 

Variance 

F-Ratio 

Pure  Sum 
of  Sqs. 

P(%) 

1 

1 

.007 

.007 

-  - 

.007 

10.4 

% 

2 

1 

.1 

.1 

.1 

87.33 

% 

3 

1 

.002 

.002 

.002 

2.27 

% 

e 

0 

0 

-  * 

0 

0 

% 

Total 

3 

.1 

100.00 

% 

[Note:  Insignificant  factors  are  pooled  and  indicated  by  parenthesis.] 

T0 15  GTE-397  WORK  IN  PROCESS  (L4) 

Number  of  experiments  =  4  Correction  Factor  =  6212.6 

Sum  (experiment  values)  =  -157.6  Sum  of  sqs  (experiment  values)  =  .1 
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S/N  RESPONSE  TABLE 


Factor: 

LEVEL 

LEVEL 

1 

2 

1 

-78.9 

-78.7 

2 

-78.6 

-79.1. 

3 

-78.9 

-78.8 

S/N 

RESPONSE 

TABLE  (AVERAGES) 

- 

Factor: 

1 

2 

3 

LEVEL 

1 

-39.5 

-39.3 

-39.4 

LEVEL 

2 

-39.4 

-39.5 

-39.4 

S/N 

MAIN  EFFECTS  ANALYSIS 

T0 15  GTE-397  WORK  IN  PROCESS  (L4) 

Quality  Characteristic:  ...  the  smaller  the  better  ... 


Significant  Factors 

Optimum  Settings 

Level  # 

Contribution 

BEARING  HSG  LOCATION 

BLDG  329 

2 

-39.4 

INDUCTION  SCHEDULES 

AS  IS 

1 

-39.3 

INTERACTION  1X2 

2 

2 

-39.4 

Total  Contribution  from  significant  factors  =  -118.1 
Average  Total  for  all  results  =  -39.4 

Estimate  of  average  result  (optimum)  =  -39.3 
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EXPERIMENT  RESULTS 

[9  Trial(s) 

per  Experiment  ] 

TITLE:  TO  15  GTE 

-397  FLOWTIME  (L4) 

ft] 

Experiment 

#  1  : 

3  500 
4210 

3296 

3  021 

3518 

3009 

246  6 

5285 

3481 

Experiment 

#  2 : 

3597 

4293 

3  290 

3149 

3523 

3117 

2541 

5575 

3472 

Experiment 

#  3 : 

3539 

4041 

3275 

3218 

3319 

3024 

2537 

5315 

351  1 

Experiment 

#4: 

3562 

4234 

3385 

3227 

3633 

3035 

2584 

5425 

3637 

i 
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DESCRIPTION  OF  EXPERIMENT 


Title  of  Experiment: 

TO  15  GTE  -397  FLOWTIME  (L4) 

Standard  Orthogonal  Array  Model  Used:  L4-2-3 


Col.  Label 

Description  of  factor 

Level  1 

Levels2 

Level  3  LeveF4 

1  -1 

BEARING  HSG  LOCATION 

AS  IS 

BLDG  329 

2  2 

INDUCTION  SCHEDULES 

AS  IS  MONTHLY 

MONTHLY 

3  3 

INTERACTION  1X2 

1 

2 

EXPERIMENT  RESULTS 

[  9  Trial(s)  per  Experiment  ] 

Experiment  #  1 

:  3500 

3296 

3518 

2466 

3481 

4210 

3021 

3009 

5285 

Experiment  #  2 

:  3597 

3290 

3523 

2541 

3472 

4293 

3149 

3117 

5575 

Experiment  #  3 

3275 

3319 

2537 

351  1 

3218 

3024 

5315 

Experiment  #  4 

:  3562 

3385 

3  633 

2584 

3637 

4234 

3227 

3035 

5425 

ANALYSIS 

OF  VARIATION 

Factor 

Df 

Sums  of 

Variance 

F-Ratio 

Pure  Sum 

P(%) 

Squares 

of  Sqs. 

1 

1 

693.4 

693.4 

0 

0 

0 

% 

2 

1 

81605.4 

81605.4 

.12 

0 

0 

% 

3 

1 

821.8 

821.8 

0 

0 

0 

% 

e 

32 

21476495.3 

671140.5 

21559616 

100 

% 

Total 

35 

21559616 

100.00 

% 

[Note:  Insignificant  factors  are  pooled  and  indicated  by  parenthesis.] 

TO  15  GTE  -397  FLOWTIME  (L4) 

Number  of  experiments  =  36  Correction  Factor  =  461132676 

Sum  (experiment  values)  =  128844  Sum  of  sqs  (experiment  values)  =  21559616 


6>39 


RESPONSE  T  A  B  L  E 


Factor:  1  2  3 

LEVEL  1  64343  63565  64508 

LEVEL  2  64501  65279  64336 


RESPONSE  TABLE  (AVERAGES) 


Factor:  1  2  3 

LEVEL  1  3574.6  3531.4  3583.8 

LEVEL  2  3583.4  3626.8  3574.2 


MAIN  EFFECTS  ANALYSIS 


TO  15  GTE  -397  FLOWTIME  (L4) 

Quality  Characteristic:  ...  the  smaller  the  better  ... 


Significant  Factors.  __  . 

Optimum  Settings 

Level  # 

Contribution 

BEARING  HSG  LOCATION 

AS  IS 

1 

3574.6 

INDUCTION  SCHEDULES 

AS  IS  MONTHLY 

1 

3531.4 

INTERACTION  1X2 

2 

2 

3574.2 

Total  Contribution  from  significant  factors  =  10680.2 

Average  Total  for  all  results  =  3  579 

Estimate  of  average  result  (optimum)  =  3522.2 


S/N  RATIO  TABLE 


Experiment 

1 

2 

3 

4 


TO  15  GTE  -397  FLOWTIME  (14) 


S/N  Ratio  (db) 
-71.2 
-71.4 
-71 .1 
-71.4 


641 


S/N  ANALYSIS 

OF  VARIATION 

-  - 

Factor 

Df 

Sums  of 
Squares 

Variance 

F-Ratio  Pure  Sum 

of  Sqs. 

P(%) 

1 

1 

0 

0 

0 

0 

% 

2 

1 

.1 

.1 

.1 

99.63 

% 

3 

1 

0 

0 

0 

.37 

% 

e 

0 

0 

-  • 

0 

0 

% 

Total 

3 

.1 

100.00 

% 

[Note:  Insignificant  factors  are  pooled  and  indicated  by  parenthesis.] 


TO  15  GTE  -397  FLOWTIME  (L4) 

Number  of  experiments  =  4  Correction  Factor  =  20318.8 

Sum  (experiment  values)  =  -285.1  Sum  of  sqs  (experiment  values)  =  .1 


64% 


S/N  RESPONSE  TABLE 

Factor: 

1 

2 

1 

LEVEL  1 

-142.5 

-142.3 

-142.6  ^ 

LEVEL  2 

-142.5 

-142.8 

-142.5 

S/N  RESPONSE  TABLE  (AVERAGES) 

Factor:  1 

2  3 

LEVEL  1  -71.3 

-71.2  -71.3 

LEVEL  2  -71.3 

-71.4  -71.3 

S/N 

MAIN  EFFECTS  ANALYSIS 

TO  1 5  GTE  -397  FLOWTIME  (L4) 

Quality  Characteristic:  ...  the  smaller  the  better  ... 

Significant  Factors 

Optimum  Settings  Level  # 

Contribution 

BEARING  HSG  LOCATION 

BLDG  329  2 

-71.3 

INDUCTION  SCHEDULES 

AS  IS  MONTHLY  1 

-71.2 

INTERACTION  1X2 

2  2 

-71 .3 

Total  Contribution  from  significant  factors  = 

-213.8 

Average  Total  for  all  results  = 

-71.3 

Estimate  of  average  result  (optimum)  = 

-71.2 

m 

£4-3 


EXPERIMENT  RESULTS  [9  Trial(s)per  Experiment  ] 

TITLE:  TO  15  GTE-180  FLOWTjME  (L4) 


Experiment 

#  1  : 

3049 

411 1 

2673 

2865 

3389 

2694 

2317 

5289 

2979 

Experiment 

#2  : 

3051 

2908 

35  69 

2182 

2790 

4277 

2  932 

2904 

5735 

Experiment 

#3  : 

2659 

2512 

3240 

2128 

2467 

3969 

2477 

2709 

5286 

Experiment 

#4  : 

2733 

2500 

35S7 

2029 

2666 

421  1 

2309 

2766 

5450 

D  E  S  C  R  I  P  T  !  ON  OF  EXPERIMENT 


Title  of  Experiment: 

TO  15  GTE-1 80  FLOWTIME  (L4) 

Standard  Orthogonal  Array  Model  Used:  L4-2-3 


Col.  Label 

Description  of  factor 

Level  1 

Level2 

Level  3  Level  4 

1  1 

BEARING  HSG  LOCATION 

AS  IS 

BLDG  329 

2  2 

INDUCTION  SCHEDULES 

AS  IS 

MONTHLY 

3  3 

INTERACTION  1X2 

1 

2 

EXPERIMENT  RESULTS 

(9 

Trial(s)  per  Experiment  ] 

Experiment 

#  1 

:  3049 

2673 

3389 

2317 

2979 

411 1 

2865 

2694 

5289 

Experiment 

#  2 

:  3051 

2908 

3569 

2182 

2790 

4277 

2932 

2904 

5735 

Experiment 

#  3 

:  2659 

3240 

2128 

2467 

3969 

2709 

5286 

Experiment 

#  4 

:  2733 

2500 

3597 

2029 

2666 

4211 

2309 

2766 

5450 

645 


ANALYSIS 

OF  VARIATION 

Factor 

Df 

Sums  of 
Squares 

Variance 

F;Ratio 

Pure  Sum 
of  Sqs. 

R(%) 

1 

1 

445778.8 

445778.8 

.43 

0 

0 

% 

2 

1 

89600.4 

89600.4 

.09 

0 

0 

% 

3 

1 

784 

784 

0 

0 

0 

% 

e 

32 

33132613.8 

1035394.2 

33668777 

1  00 

% 

Total 

35 

33668777 

100.00 

% 

[Note:  insignificant  factors  are  pooled  and  indicated  by  parenthesis.] 


TO  15  GTE-180  FLOWTIME  (L4) 
Number  of  experiments  =  36 
Sum  (experiment  values)  =  115422 


Correction  Factor  =  370062169 

Sum  of  sqs  (experiment  values)  =  33668777 


&  4 & 


RESPONSE 


TABLE 


Factor: 
LEVE1  • 
LEVEu  2 


59714 

55708 


2 

56813 

58609 


3 

57627 

57795 


RESPONSE  TABLE  (AVERAGES) 


Factor: 
LEVEL  1 
LEVEL  2 


3317.4 

3094.9 


2 

3156.3 

3256.1 


3 

3201.5 

3210.8 


MAIN  EFFECTS  ANALYSIS 


TO  15  GTE-180  FLOWTIME  (L4) 

Quality  Characteristic:  ...  the  smaller  the  better  ... 


Significant  Factors 

Optimum  Settings 

Level  # 

Contribution 

BEARING  HSG  LOCATION 

BLDG  329 

2 

3094.9 

INDUCTION  SCHEDULES 

AS  IS 

1 

3156.3 

INTERACTION  1X2 

1 

1 

3201.5 

Total  Contribution  from  significant  factors  = 

9452.7 

Average  Total  for  all  results  = 

3206.2 

Estimate  of  average  result  (optimum)  = 

3040.4 

S/N  RATIO  TABLE 


Experiment 

1 

2 

3 

4 


S/N  Ratio  (db) 
-70.6 
-70.9 
-70.1 
-70.4 


TO  15  GTE-180  FLOWTIME  (L4) 


(p  Hi 


S/N  ANALYSIS 

OF  VARIATION 

Factor 

Df 

Sums  of 
Squares 

Variance 

F-Ratio  Pure  Sum 

of  Sqs. 

P(%) 

1 

1 

1 

.3 

.3 

.3 

70.54 

% 

2 

1 

.1 

.1 

.1 

29.27 

% 

3 

1 

.001 

.001 

.001 

.18 

% 

e 

0 

0 

-  * 

0 

0 

% 

Total 

3 

.4 

100.00 

% 

[Note:  Insignificant  factors  are  pooled  and  indicated  by  parenthesis.] 


TO  15  GTE-180  FLOWTIME  (L4) 
Number  of  experiments  =  4 
Sum  (experiment  values)  =  -281.9 


Correction  Factor  =  19873.8 
Sum  of  sqs  (experiment  values)  = 


.4 


6>A? 


S/N  RES  PO  N  S  E  TAB  L  E 

Factor: 

1 

2 

3 

LEVEL  1 

-141.5 

-140.6 

-140.9 

LEVEL  2 

-140.5 

-141.3 

-  1i4 1 

S/N 

RESPONSE 

TABLE  (AVERAGES) 

Factor: 

1 

2 

3 

LEVEL  1 

-70.7 

-70.3 

-70.5 

LEVEL  2 

-70.2 

-70.7 

-70.5 

S/N 

MAIN  EFFECTS  ANALYSIS 

TO  15  GTE-180  FLOWTIME  (L4) 

Quality  Characteristic:  ...  the  smaller  the  .better  ... 


Significant  Factors 

Optimum  Settings 

Level  # 

Contribution 

BEARING  HSG  LOCATION 

BLDG  329 

2 

-70.2 

INDUCTION  SCHEDULES 

AS  IS 

1 

-70.3 

INTERACTION  1X2 

1 

1 

-70.5 

Total  Contribution  from  significant  factors  = 

-21  1 

Average  Total  for  all  results  = 

-70.5 

Estimate  of  average  result  (optimum)  = 

-70 

6  50 


EXPERIMENT  RESULTS 


TITLE:  TO  15  GTE-180  (L9) 

Trial  #1 

Experiment  #  1  :  3049 
Experiment  #2:  2673 
Experiment  #3:  3389 
Experiment  #  4  :  2317 
Experiment  #5:  2979 
Experiment  #6:  4111 
Experiment  .#7:  28  65 

Experiment  #8:  2694 
Experiment  #  9 


Trial  #  2  Trial  #  3 

3051  2659 

2908  2512 

3569  3240 

2182  2128 

2790  2467 

4277  3969 

2932  2477 

2904  2709 


[4  Trial  (s)  per  Experiment  ] 


Trial  #4 


2733 


2500 


3597 


2029 


2666 


421  1 


2309 


2766 


5289 


5735 


5286 


5450 


DESCRIPTION  O  F  E  X  P  E  R  I  M  E  N  T 


Title  of  Experiment: 

TO  15  GTE-180  (L9) 

Goal/Objective: 

EVALUATE  THE  EFFECTS  OF  CHANGES  IN  THE  GTE  REPAIR  PROCESS 
Procedure: 

EXPERIMENTS  CONDUCTED  USING  THE  UDOS  2.0  SIMULATION  MODEL 
Standard  Orthogonal  Array  Model  Used:  L9-3-4 


Col.  Label 

Description  of  factor 

Level  1 

Level  2 

Level  3  Level  4 

1  1 

MANPOWER 

AS  IS 

-10% 

-20% 

2  2 

WORKLOAD 

AS  IS 

+50% 

+100% 

3  3 

REJECTION  RATE 

AS  IS 

-12% 

0% 

4  4 

FLOATING  STOCK  (WIP) 

AS  IS 

+10% 

+30% 

EXPERIMENT  RESULTS 

[  4  Trial(s) 

per  Experiment  ] 

Trial  #  1 

Trial  #2 

Trial  #3 

Trial  #  4 

Expariment 

#  1 

3049 

3051 

2659 

2733 

Experiment 

#2 

2673 

2908 

2512 

2500 

Experiment 

#3 

3389 

3569 

3240 

3597 

Experiment 

#4 

2317 

2182 

2128 

2029 

Experiment 

#5 

2979 

2790 

2467 

2666 

Experiment 

#6 

4111 

4277 

3969 

421 1 

Experiment 

#7 

2865 

2932 

2477 

2309 

Experiment 

#  8 

2694 

2904 

2709 

2766 

Experiment 

#  9 

5289 

5735 

5286 

5450 

6  5 A 


A  N  A  L  Y  S  1 S 

OF  VARIATION 

Factor 

Df 

Sums  of 
Squares 

Variance 

F-Ratio 

Pure  Sum 
of  Sqs. 

P(%) 

« 

1 

2 

3055442 

1527721 

41.7 

2982170.4 

8.86 

% 

2 

2 

23427507.2 

11713753.6 

319.74 

23354235.6 

69.36 

% 

3 

2 

1421845.2 

710922.6 

19.41 

1348573.6 

4.01 

% 

4 

2 

4774816.7 

2387408.3 

65.17 

4701545.1 

1§'.96 

% 

e 

27 

989166 

36635.8 

1282252.2 

3.81 

% 

Total 

35 

33668777 

100.00 

% 

[Note:  Insignificant  factors  are  pooled  and  indicated  by  parenthesis.] 


TO  15  GTE-180  (L9) 

Number  of  experiments  =  36 
Sum  (experiment  values)  =  115422 


Correction  Factor  =  370062169 

Sum  of  sqs  (experiment  values)  =  33668777 


0  53 


RESPONSE  TABLE 


Facu..-; 

1 

2 

3 

4 

LEVEL  1 

35880 

30731 

39133 

44154 

LEVEL  2 

33126 

32568 

41009 

37744 

LEVEL  3 

43416 

52123 

35280 

33524 

RESPONSE 

TABLE  (AVERAGES) 

Factor: 

1 

2 

3 

4 

LEVEL  1 

2990 

2560.9 

3261.1 

3679.5 

LEVEL  2 

3010.5 

2714 

3417.4 

3145.3 

LEVEL  3 

3618 

4343.6 

2940 

2793.7 

MAIN  EFFECTS  ANALYSIS 


TO  15  GTE-180  (L9) 

Guality  Characteristic:  . the  .smaller  the  better  ... 


Significant  Factors 

Optimum  Settings 

Level  # 

Contribution 

MANPOWER 

AS  IS 

1 

2990 

WORKLOAD 

AS  IS 

1 

2560.9 

REJECTION  RATE 

0% 

3 

2940 

FLOATING  STOCK  (WIP) 

+30% 

3 

2793.7 

• 

Total  Contribution  from  significant  factors  = 
Average  Total  for  all  'esults  = 

Estimate  of  average  result  (optimum)  « 

11284.6 

3206.2 

1666.1 

* 


'■54 


6>  5  5 


A  * 


S/N  ANALYSIS  OF 

VARIATION 

Factor 

Df 

Sums  of 
Squares 

Variance  F-Ratio 

Pure  Sum 
of  Sqs: 

P(%) 

1 

2 

3.5 

1.8 

3.5 

7:52 

% 

2 

2 

35.8 

17.9 

35.8 

76.08 

% 

3 

2 

1.1 

.5 

1.1 

2.29 

% 

4 

•  2 

6.6 

i 

CO 

CO 

6.6 

14.11 

% 

e 

0 

0 

-  - 

-O' 

0 

% 

Total 

8 

4  7 

100.00 

% 

[Note:  Insignificant  factors  are  pooled  and  indicated  by  parenthesis.] 


TO  15  GTE-180  (L9) 

Number  of  experiments  =  9  Correction  Factor  =  43858.1 

Sum  (experiment  values)  =  r628.3  Sum  of  sqs  (experiment  values)  =  47 


656> 


Factor.  1  2 

LEVEL  1  -208.4  -204.4 

LEVEL  2  -207.8  -206.1 

LEVEL  3  -212.1  -217.8 


3 

-21  0.4 
-209.9 
-208 


Cm  »  Cm  . 

-209.3 

-206.3 


S/N 

RESPONSE 

TABLE  (AVERAGES) 

Factor: 

1 

2 

3 

4 

LEVEL 

1 

-69.5 

-68.1 

-70.1 

-70.9 

LEVEL 

2 

-69.3 

-68.7 

-70 

-69.8 

LEVEL 

3 

-70.7 

-72.6 

-69.3 

-68.8 

S/N 

MAIN  EFFECTS  ANALYSIS 

TO  15  GTE-180  (L9) 

Quality  Characteristic:  ...  the  smaller  the  better  ... 


Significant  Factors 

Optimum  Settings 

Level  # 

Contribution 

MANPOWER 

-10% 

2 

-69.3 

WORKLOAD 

AS  IS 

1 

-68.1 

REJECTION  RATE 

0% 

3 

-69.3 

FLOATING  STOCK  (WIP) 

+30% 

3 

-68.8 

Total  Contribution  from  significant  factors  =  -275.5 
Average  Total  for  all  results  a  -69.8 

Estimate  of  average  result  (optimum)  =  -66.1 


DESCRIPTION  OF  EXPERIMENT 


Title  of  Experiment: 

TO  15  GTE-397  (L9)  FLOWTIM 
Goal/Objective: 

EVALUATE  THE  EFFECTS  OF  CHANGES  IN  THE  GTE  REPAIR  PROCESS 
Procedure: 

EXPERIMENTS  CONDUCTED  USING  THE  UDOS  2.0  SIMULATION  MODEL 
Standard  Orthogonal  Array  Model  Used:  L9-3-4 


Col.  Label 

Description  of  factor 

Level  1 

Level  2 

Level  3  Level  4 

1  1 

MANPOWER 

AS  IS 

-10% 

-20% 

2  2 

WORKLOAD 

AS  IS 

+50% 

+100% 

3  3 

REJECT  RATE 

AS  IS 

12% 

0% 

4  4 

FLOATING  STOCK  (WIP) 

AS  IS 

+10% 

+30% 

EXPERIMENT  RESULTS 

[4  Trial(s) 

per  Experiment  ] 

Trial  #  1 

Trial  #  2 

Trial  #3 

Trial  #4 

Experiment 

#  1 

3500 

3  597 

3539 

3562 

Experiment 

#  2 

3296 

3290 

3275 

3385 

Experiment 

#3 

3518 

3523 

3319 

3633 

Experiment 

#4 

2466 

2541 

2537 

2584 

Experiment 

#  5 

3481 

3472 

351  1 

3637 

Experiment 

#  6 

4210 

4293 

4041 

4234 

Experiment 

#7 

3021 

3149 

3218 

3227 

Experiment 

#8 

3009 

3117 

3024 

3035 

Experiment 

#  9 

5285 

5575 

5315 

5425 

{,5& 


ANALYSIS 

OF  VARIATION 

Factor 

Df 

Sums  of 
Squares 

Variance 

F-Ratio 

Pure  Sum 
of  Sqs. 

P(%) 

• 

1 

2 

1497242.2 

748621.1 

96.59 

1481740.7 

6.87 

% 

2 

2 

11378836.2 

5689418.1 

734.05 

11363334.7 

52.71 

% 

3 

2 

763597.2 

381798.6 

49.26 

748095.7 

3;47 

% 

4 

2 

7710670.5 

3855335:3 

497.42 

7695169 

35.69 

% 

e 

27 

209270 

7750.7 

271275.9 

1.26 

% 

Total 

35 

21559616 

100.00 

% 

[Note:  Insignificant  factors  are  pooled  and  indicated  by  parenthesis.] 


TO  15  GTE-397  (L9)  FLOWTIM 

Number  of  experiments  =  36  Correction  Factor  =  461 132676 

Sum  (experiment  values)  =  128844  Sum  of  sqs  (experiment  values)  =  21559616 


G>  5  9 


RESPONSE  TABLE 


Factor: 

1 

2 

3 

4 

LEVEL  1 

41437 

36941 

43161 

49899 

LEVEL  2 

41067 

39532 

44974 

42639 

LEVEL  3 

46400 

52371 

40709 

36306 

RES  PONSE 

TABLE  (AVERAGES) 

Factor: 

1 

2 

3 

4 

LEVEL  1 

3453.1 

3078.4 

3596.8 

4158.3 

LEVEL  2 

3417.3 

3294.3 

3747.8 

3553.3 

LEVEL  3 

3866.7 

4364.3 

3392.4 

3025.5 

MAIN  EFFECTS 

ANALYSIS 

TO  15  GTE-397  (L9)  FLOWTIM 

Quality  Characteristic:  ...  the  smaller  the.  better  .... 

Significant  Factors 

Optimum  Settings 

Level  # 

Contribution 

MANPOWER 

-10% 

2 

3417.3 

WORKLOAD 

AS  IS 

1= 

3078.4 

REJECT  RATE 

0% 

3 

3392.4 

FLOATING  STOCK  (WIP) 

+30% 

3 

3025.5 

Total  Contribution  from  significant  factors  =  12913.6 

Average  Total  for  all  results  =  -  3579 

Estimate  of  average  result  (optimum)  =  2  5  76.6 


fa  fa  & 


S/N  RATIO  TABLE 


Experiment 

1 

2 

3. 

4 

5 

6 

7 

8 
9 


S/N  Ratio  (db) 
-71 
-70.4 
-70.9 
-68.1 
-70.9 
-72.5 
-70 
-69,7 
-74.6 


TO  15  GTE-397  (L9)  FLOWTIM 


6>&  / 


S/N  ANALYSIS  OF  VARIATION 


Factor 

Df 

Sums  of 
Squares 

Variance 

F-Ratio 

Pure  Sum 
of  Sqs. 

P(%) 

1 

2 

1.4 

.7 

.  - 

1.4 

5.24 

% 

2 

2 

14.7 

7.3 

14.7 

54.21 

% 

3 

2 

.4 

.2 

T  * 

.4 

1.43 

% 

4 

2 

10.6 

5.3 

10.6 

39:12 

% 

e 

0 

0 

-  - 

G 

0 

% 

Total 

8 

27.1 

100.00 

% 

[Note:  Insignificant  factors  are  pooled  and  indicated  by  parenthesis.] 


TO  1 5  GTE-397  (L9)  FLOWTIM 

Number  of  experiments  =  9  Correction  Factor  =  45236.1 

Sum  (experiment  values)  =  -638:1  Sum  of  sqs  (experiment  values)  =  27.1 


(p  &  P" 


S/N  RESPONSE  TABLE 

Factor: 

1 

2 

3 

4 

( 

LEVEL  1 

-212.3 

-209.1 

-213.1 

-216.6 

LEVEL  2 

-211.5 

-211 

-213.1 

-212.8 

LEVEL  3 

-214.3 

-218 

-211.8 

-208.6 

S/N 

RESPONSE  TABLE  (AVERAGES) 

Factor: 

1 

2 

3 

4 

LEVEL  1 

-70.8 

-69.7 

-71 

-72.2 

LEVEL  2 

-70.5 

-70.3 

-71 

-70.9 

LEVEL  3 

-71.4 

-72.7 

-70.6 

-69.5 

S/N 

MAIN  EFFECTS 

ANALYSIS 

TO  15  GTE-397  (L9)  FLOWTIM 

Quality  Characteristic:  ...  the  smaller  the  better 


Significant  Factors 

Optimum  Settings 

Level  # 

Contribution 

MANPOWER 

-10% 

2 

-70.5 

WORKLOAD 

AS  IS 

1 

-69.7 

REJECT  RATE 

0% 

3 

-70.6 

FLOATING  STOCK  (WIP) 

+30% 

3 

-69.5 

Total  Contribution  from  significant  factors  = 
Average  Total  for  all  results  = 

-280.3 

-70.9 

Estimate  of  average  result  (optimum)  * 

-67.6 

^3 


GTE  -  COiFIKftTICN  REN1 


FLNil 

ITEM  J5S-E 

ETCWTDE  ST.CEV 

KM  cor 

KM  IN 

AVEWIP 

HIM  12 

F10H  IDE 

ST  LEV 

KM  COT 

KM  IN 

AVEWIP 

lST.STG.<XtKJ.DIFF 

1026.91  547.3 

65 

70 

7.9 

1013.12 

639.8 

72 

71 

7.9 

1ST.STG.INLETASSY. 

1645.85  883.3 

74 

70 

12.8 

1582.92 

867 

69 

71 

12.7 

2a.STG.0a-fR.DIEF 

1737.46  1025 

65 

70 

13.2 

1770.99 

1239 

70 

71 

14 

2JD.STG.DIFF.ASSY 

3070.46  1185 

133 

130 

46 

3313.44 

1099 

122 

131 

50.4 

2ja.STG.DIEF.KSG. 

1968.46  1276 

66 

70 

15.4 

1864.8 

1189 

71 

71 

15.1 

2jaSIG.COKJ.KSG. 

2382.71  1157 

70 

70 

19.1 

2473.19 

1302 

71 

71 

20.3 

ACCESSORY  CASE 

449.52  197.1 

133 

130 

6.7 

428.39 

169.1 

131 

131 

6.4 

BfCKSftP  180 

1376.96  483.4 

71 

70 

10.6 

1363.62 

416.7 

70 

71 

11 

BfCKSHCP  397 

688.23  747 

128 

130 

10.4 

748.57 

976 

131 

131 

11.2 

EEARDE  HSG. 

512.38  109.5 

67 

70 

3.9 

508.26 

110 

70 

71 

4.1 

COB.  CHAFES  UC. 

735.32  169.9 

66 

70 

5.6 

732.45 

178.1 

71 

71 

5.9 

COKSSSOJ  DUET 

1645.91  1199 

127 

130 

24.2 

1646.73 

1017 

122 

131 

24.1 

GTE  -18  0 

2089.64  309.1 

69 

72 

16.5 

2065.85 

323.7 

73 

72 

16.8 

GE  -397 

2308.69  154.1 

132 

132 

34.5 

2490.67 

209 

122 

132 

37.9 

KSPSI  180  CNLY 

787.92  148.4 

64 

70 

6 

736.74 

141 

71 

71 

5.9 

JKIPSI  397  CNLY 

739.67  146.7 

130 

130 

11.1 

729.64 

161.3 

130 

131 

10.9 

TCRDS  TUQUE 

1052.5  433.6 

63 

70 

8.1 

1023.23 

436- 

74 

71 

8.2 

TUQIJS  BRG.  HSG. 

2601.23  1942 

127 

130 

39.9 

2405.84 

1930 

133 

131 

36.7 

TUQUE  NOZZLE  180 

1846.83  1350- 

-  --  68- 

70 

.  13.2 

1515.78 

9S0.9 

69 

71 

12.7 

TUQUE  MDZZLE  397 

1748.43  1541 

128 

130 

26.5 

1777.44 

1566 

138 

131 

24.7 

H-EELSSHAFIASSY. 

2179.01  775.4 

73 

70 

16.8 

1893.21 

740.6 

74 

71 

15.4 

TWO  RUN  AVERAGE 
ITEM  tWE 

FICW  THE 

ST  LEV 

KM  COT 

KM  IN 

AVEWIP 

IST.STG.COKJ.DIrF 

1020.0 

593.6 

68.5 

70.5 

7.9 

lST.SXG.INIErASSY. 

1614.4 

875.2 

71.5 

70.5 

12.8 

2fa.STG.OOKJ.DIrF 

1754.2  1132.2 

67.5 

70.5 

13.6 

2ia.STG.DIEF.ASSY 

3192.0  1141.7 

127.5 

130.5 

48.2 

2IO.STG.DIrF.KSG. 

1916.6 

1232.6 

68.5 

70.5 

15.3 

2JBSTG.CX1KJ.KSG. 

2428.0  1229.5 

70.5 

70.5 

19.7 

ACCESSORY  CASS 

439.0 

183.1 

132.0 

130.5 

6.6 

BACKS9CP  180 

1370.3 

450.0 

70.5 

70.5 

10.8 

8ACKS9EP  397 

718.4 

861.5 

129.5 

130.5 

10.8 

BEARING  HSG. 

510.3 

109.7 

68.5 

70.5 

4.0 

003.  CKAJ2ER  UC. 

733.9 

174.0 

68.5 

70.5 

5.8 

C0KJESSCR  DilET 

1646.3 

1108.0 

124.5 

130.5 

24.2 

GTE  -180 

2077.7 

316.4 

71.0 

72.0 

16.7 

GE  -397 

2399.7 

181.6 

127.0 

132.0 

36.2 

J-5GPSI  180  a.XY 

762.3 

144.7 

67.5 

70.5 

6.0 

JKIPSI  397  CNLY 

734.7 

154.0 

130.0 

130.5 

11.0 

TCRUS  TUQDE 

1037.9 

434.8 

71.0 

70.5 

8.2 

TU3IJE  BRG.  HSG. 

2533.5 

1936.4 

130.0 

130.5 

38.3 

TUQUE  JCZZLE  180 

1681.3 

1170.3 

68.5 

70.5 

13.0 

TUQUE  JCZZLE  397 

1763.0 

1553.7 

133.0 

130.5 

25.6 

WSEUSHAFXASSY. 

2036.1 

758.0 

73.5 

70.5 

16.1 

GE  -  CCNFEtftTICN  RUN  2 


FUNS1  RUN  12 


HEM  NPJ-E 

new  THE 

ST  CEV 

MM  cur 

MM  IN 

AVS  KIP 

rICWTTMS 

ST  CEV 

MM  cur 

MM  IN 

AVS  KIP 

lST.SXG.Oa-FR.DEF 

981 .86 

501.3 

68 

70 

7.4 

1036.99 

471.9 

73 

71 

8.5 

IST.SIC.INIErASSY. 

1489.22 

739.7 

70 

70 

12.1 

1694.17 

820.7 

71 

71 

13.7 

2JO.SXG.OCmR.DIrF 

1588.01 

1120 

73 

70 

12.5 

1559.95 

1188 

71 

71 

12.5 

2JO.SIG.DIrF.  ASSY 

3389.75 

1149 

124 

130 

50.5 

3103.89 

1067 

130 

131 

46.7 

2tO.SXG.DIrF.KSG. 

2054.71 

1345 

70 

70 

15.8 

1754.1 

1194 

66 

71 

14.9 

2tOSXG.OCKR.KSG. 

2267.36 

1052 

78 

70 

17.2 

2292.78 

1094 

66 

71 

19.1 

MCESSCRY  CASS 

419.07 

193.3 

133 

130 

6.2 

446.37 

194.2 

133 

131 

6.7 

BPCKS9CP  180 

1198.45 

404.1 

68 

70 

9.2 

1252.81 

425.8 

70 

71 

10.2 

EACKSHCP  397 

814.3 

875 

134 

130 

11.3 

637.32 

663.7 

132 

131 

9.3 

ESARIfG  KSG. 

480.46 

109.3 

65 

70 

3.7 

488.75 

105.8 

71 

71 

3.9 

OCt-S.  CHAMBER  LtC. 

714.69 

199.9 

68 

70 

5.5 

708.3 

148.3 

70 

71 

5.7 

(XKRSSSCR  XNIET 

1676.96 

1061 

129 

130 

25 

1519.67 

919.7 

130 

131 

22.9 

GE  -180 

1856.02 

378 

78 

72 

14.5 

1923.33 

278.3 

65 

72 

15.8 

GE  -397 

2556.47 

180.5 

121 

132 

38.2 

2312.09 

184.6 

130 

132 

35 

tKTPSI  180  CNLY 

700.63 

123.9 

66 

70 

5.4 

767.68 

165.9 

73 

71 

6.1 

tMPSI  397  CNLY 

759.49 

152.1 

131 

130 

11.3 

768.22 

174.4 

132 

131 

11.4 

xorus  xu-ane 

1026.29 

392.6 

66 

70 

•  7.8 

1070.95 

368.9 

•  70 

71 

8.7 

XIS3INE  ERG.  KSG. 

2462.4 

2013 

136 

130 

34.7 

2295.17 

1906 

133 

131 

39.2 

XIS3ISS  tCZZLE  180 

1568.48 

1314 

72 

70 

12.3 

1868.97 

1361 

70 

71 

15.2 

XUQItE  tCZZLE  397 

1703.52 

1599 

142 

130 

25.5 

1946.85 

2023 

123 

131 

28.8 

KEELSSKAFfflSSY. 

1851X37 

691.2 

67 

70 

14.5 

1922.63 

788.9 

74 

71 

15.4 

TWO  RUN  AVERAGE 

ITEM  tWE 

now  THE 

ST  CEV 

MM  cur 

MM  IN 

AVEKI? 

1ST.SXG.OCMER.DEF 

1009.4 

486.6 

70.5 

70.5 

8.0 

1ST.SXG.INIEEASSY. 

1591.7 

780.2 

70.5 

70.5 

12.9 

2tO.SXG.OCHER.DEF 

1574.0  1154.1 

72.0 

70.5 

12.5 

2tD.SXG.DEF.ASSY 

3246.8  1108.1 

127.0 

130.5 

48.6 

2JO.SXG.DEF.KSG. 

1904.4 

1269.8 

68.0 

70.5 

15.4 

2tOSXG.Ca-ER.KSG. 

2280.1 

1072.7 

72.0 

70.5 

18.2 

ACCESSORY  CASS 

432.7 

193.8 

133.0 

130.5 

6.5 

EACKSHCP  180 

1225.6 

415.0 

69.0 

70.5 

9.7 

EACKSHCP  397 

725.8 

769.4 

133.0 

130.5 

10.3 

EEAHHE  KSG. 

484.6 

107.5 

68.0 

70.5 

3.8 

Ca-0.  CHntSER  ue. 

711.5 

174.1 

69.0 

70.5 

5.6 

Ca-SRSSSCR  INLET 

1598.3 

990.4 

129.5 

130.5 

24.0 

GE  -ieo 

1889.7 

328.2 

71.5 

72.0 

15.2 

GE  -397 

2434.3 

182.5 

125.5 

132.0 

36.6 

KuFSI  180  CNLY 

734.2 

144.9 

69.5 

70.5 

5.8 

KCPSI  397  CNLY 

763.9 

163.3 

131.5 

130.5 

11.4 

TCRI5  XIF32E 

1048.6 

380.8 

68.0 

70.5 

8.3 

XlPSItE  SS.  KSG. 

2378.8 

1959.4 

134.5 

130.5 

37.0 

RR3DE  tCZZLE  ieo 

1718.7 

1337.3 

71.0 

70.5 

13.8 

TUE3R5  tCZZLE  397 

1825.2 

1810.9 

132.5 

130.5 

27.2 

rlSELSSHAFTASSY- 

1887.0 

740.0 

70.5 

70.5 

15.0 

ENGINEERING  NOTES 
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DDB  PAGE  NO. 


Z 


DDB  SECTION  CODE 


180  KTS  FY89  (CHART) 


TIT  FL-ow 


180  KTS  FY  90  (CHART) 


180  KIT  TO  SELL  TIME  FOR  FY90  (DAYS) 


5  10  15  20  25  30  35  40  45  50  55  60  65  70 

FLOW  TIME  (DAYS) 


y-  n.o'S) 

S  “  1  *  “ZSo 


66? 


.397  KTS  FY  89  (CHART) 


397  KIT  TO  SELL  TIME  FOR  FY89  (DAYS) 


60 


5  10  15  20  25  30  35  40  45 

FLOW  TIME  (DAYS): 


Y 

5  -  G 


397  KTS  FY  90 


B 


1 

KIT  Date 

S/N 

2 

10/20/89 

P30924 

3 

5/23/90 

PMaWEPiMil 

4 

3/14/90 

P30403 

5 

8/20/90 

P30875 

6 

2/26/90 

P30935 

B 

5/2/90 

P31496 

8 

1072/89 

P31482 

9 

10/2/89 

P30010 

1  0 

10/2/89 

m 

1  1 

10/24/89 

P30627 

1  2 

8/15/90 

P30832 

1  3 

4/9/90 

. P31445 

1  4 

3/12/90 

P31498 

1  5 

8/11/90 

P24505 

1  6 

7/24/90 

P30390 

1  7 

10/23/89 

P30520 

1  8 

10/14/89 

P30083 

1  9 

10/18/89 

P30641 

HU 

3/13/90 

P30850 

21 

5/24/90 

P30981 

22 

10/5/89 

P31065 

23 

10/20/89 

EQ 

8/20/90 

P30196 

25 

7/24/90 

P30355 

26 

10/24/89 

P30531 

27 

4/3/90 

P30588 

28 

10/23/89 

P30662 

29 

7/24/90 

P30764 

ICT 

4/11/90 

.  P31047 

31 

10/24/89 

P31330 

32 

1/2/90 

P31459 

33 

10/5/89 

EQ 

2/20/90 

P30488 

35 

3/12/90 

P30591 

36 

KinSVETH 

P30720 

EQ 

KBeliTZIIiH 

P307-20L  . 

C 

D 

Total  Time 

0 

10/20/89 

1 

5/24/90 

2 

3/16/90 

2 

8/22/90 

2 

2/28/90 

2 

5/4/90 

3 

10/5/89 

4 

10/6/89 

10/6/89 


8/16/90 


7/31/90 


10/28/89 


10/25/89 


10/24/89 


3/19/90 


5/30/90 


1 0/17/89 


10/26/89 


8/27/90 


7/31/90 


10/31/89 


3/10/90 


10/30/89 


7/31/90 


10/31/89 

1/9/90 


2/28/90 

3/20/90 

2/28/90 


8  2/28/90 


38 

2/26490 

P30733 

8 

3/6/90 

39 

10/17789 

PI  9761 

9 

10/26/89 

EQ 

11/21/89 

P30403 

9 

11/30/89 

41 

5/21/90 

P30422 

9 

5/30/90 

EQ 

1/2/90 

P30480 

9 

1/11/90 

EQ 

3/7/90 

P31400 

9 

3/16/90 

EQ 

10/2/89 

P31460 

9 

10/11/89 

EQ 

5/22/90 

9 

5/31/90 

EQ 

3/1/90 

PI  9753 

10 

4/11/90 

EQ 

10/3/89 

P30335 

10 

10/13/89 

Page  1 

£#7 


397  KTS  FY90  ' 


A 

B 

C 

D 

48 

4/24/90 

P30965 

5/4/90 

ED 

4/20/90 

10 

4/30/90 

EH 

4/23/90 

P31064 

10 

5/3/90 

ED 

11/20/89 

P31088 

-  10 

11/30/90 

52 

5/25/90 

P31326 

10 

6/4/90 

53 

10/27/89 

P31142 

1 1 

11/7/89 

m 

2/12/90 

P31209 

1 1 

2/23/90 

55 

11/16/89 

P31284 

1 1 

11/27/89 

56 

3/1/90 

P31333 

1 1 

3/12/90 

ED 

P30193 

1  2 

10/24/89 

58 

11/15/89 

P30223 

12 

11/27/89 

59 

5/25/90 

P30378 

12 

6/6/90 

Hil 

P30413 

12 

2/13/90 

61 

11/15/89 

P30122 

13 

11/28/89 

62 

5/24/90 

P30285 

13 

6/6/90 

63 

10/24/89 

P30290 

13 

11/6/89 

ID 

11/17/89 

P30644 

13 

11/30/89 

65 

4/4/90 

P31373 

13 

4/17/90 

66 

5/21/90 

P30447 

14 

6/4/90 

67 

2/1/90 

P30453 

14 

2/15/90 

68 

11/16/89 

P30932 

14 

11/30/89 

69 

2/20/90 

15 

3/7/90 

70 

7/5/90 

P30320 

15 

7/20/90 

71 

5/9/90 

P30636 

15 

5/24/90 

ED 

11/30/89 

15 

12/15/89 

73 

1/4/90 

P30994 

15 

1/19/90 

ED 

11/15/89 

P31138 

15 

11/30/89 

75 

3/26/90 

PI  9737 

16 

4/11/90 

ED 

10/30/89 

P30183 

16 

11/15/89 

77 

7/14/90 

P30461 

1  6 

7/30/90 

78 

7/26/90 

P31343 

1  6 

8/11/90 

79 

12/19/89 

P30199 

17 

1/5/9  0 

80 

10/31/89 

P30393 

17 

KkHMKUH 

81 

7/14/90 

P30545 

17 

7/31/90 

82 

11/28/89 

P30633 

17 

12/15/89 

83 

1/2/90 

P31146 

17 

1/19/90 

84 

1/2/90 

P31511 

17 

1/19/90 

85 

11/30/89 

P30218 

1  8 

12/18/89 

86 

1/4/90 

P30227 

18 

1/22/90 

87 

1/11/90 

P30058 

19 

1/30/90 

88 

4/16/90 

P30302 

19 

5/3/90 

89 

2/2/90 

P31334 

19 

2/21/90 

90 

4/11/90 

P31512 

19 

4/30/90 

91 

5/9/90 

P30031 

20 

5/29/90 

92 

4/25/90 

P30318 

20 

5/15/90 

93 

2/1/90 

P30433 

20 

2/21/90 

in 

11/7/89 

P31291 

20 

11/27/89 

Page  2 
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397  KTS  FY  90 


A 

B 

C 

D 

95 

11/21/90 

P31302 

2  0 

12/11/89 

96 

12/19/89 

P31380 

20 

1/9/90 

97 

11/8/89 

P31463 

20 

11/28/89 

98 

1/5/90 

P31480 

20 

1/25/90 

99 

1/9/90 

P30167 

21 

1/30/90 

CEE 

1/9/90 

P30375 

21 

1/30/90 

101 

12/6/89 

P30995 

21 

12/27/89 

102 

12/19/89 

P31129 

21 

1/9/90 

103 

4/24/90 

P31423 

21 

5/15/90 

104 

11/6/89 

P31431 

21 

11/27/89 

105 

12/5/90 

P30570 

22 

12/27/89 

12/6/89 

P30601 

22 

12/28/89 

107 

12/20/89 

PI  9782 

23 

1/12/90 

HE 

4/22/90 

P31266 

24 

.  5/21/90 

109 

8/23/90 

P30893 

25 

9/17/90 

110 

5/25/90 

P30982 

25 

6/19/90 

I'll 

4/25/90 

P30691 

26 

5/21/90 

112 

2/2/90 

P31169 

26 

113 

8/23/90 

P31216 

26 

9/18/90 

114 

4/27/90 

P31224 

26 

5/23/9  0 

HE 

2/1/90 

P30255 

27 

2/28/90 

116 

4/3/90 
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2/2/90 

108 

7/26/90 

109 

4/4/90 

110 

12/19/89 

111 

3/7/90 

112 

4/24/90 

113 

11/6/89 

114 

4/9/90 

115 

1/2/90 

116 

10/2/89 

117 

11/8/89 

118 

5/22/90 

119 

1/5/90 

120 

10/2/89 

121 

5/2/90 

122 

3/12/90 

123 

1/2/90 

124 

4/11/90 

B 


P31196 


P31209 


P31216 


P31224 


P31266 


P31284 


P31291 


P31302 


P31325 


P31326 


P31330 


P31333 


P31334 


P31373 


P31380 


P31400 


P31423 


P31431 


P31445 


P31459 


P31460 


P31463 


P31464 


P31480 


P31482 


P31496 


P31498 


P31511 


P31512 


D 


12/27/89 


2/23/90 


9/18/90 


5/23/90 


5/21/90 


11/27/89 


11/27/89 


12/11/89 


4/30/90 


6/4/90 


10/31/89 


3/12/90 


2/21/90 


8/11/90 


4/17/90 


1/9/90 


3/16/90 


5/15/90 


11/27/89 


4/13/90 


1/9/90 


10/11/89 


11/28/89 


5/31/90 


1/25/90 


10/5/89 


5/4/90 


3/16/90 


1/19/90 


4/30/90 


U0JUWUUUWUWMMN(O(OfOMNNM-*-l 

(00'JO)01AWM-‘0<fl03'JfflUl*«N-‘0(00) 


A 

B 

KIT  DATE 

S/N 

11/3/89 

P3934 

4/16/90 

PI  75 

2/26/90 

P2232 

9/27/89 

P2544 

10/26/89 

P0611 

10/24/89 

P3036 

11/3/89 

P1877 

7/26/90 

P2318 

10/26/89 

P281 

2/8/90 

P2937 

10/24/89 

P3383 

9/20/90 

P3646 

3/20/90 

P3752 

■EEB39H! 

2/21/90 

P1356  ' 

3/9/90 

PI  856 

2/21/90 

P2485 

7/24/90 

P2907 

1/23/90 

P334 

7/24/90 

P3784 

4/25/90 

lIlWl'l' hi  Bff 

3/14/90 

PI  24 

2/26/90 

P2502 

7/12/90 

P2838 

3/13/90 

P431 6 

1/30/90 

P842 

9/22/89 

P995 

10/19/90 

m 

2/14/90 

P2278 

3/13/90 

P3140 

2/14/90 

P3582 

4725/90 

P3907 

8/20/90 

P4090 

6/27/90 

P846 

3/20/90 

PI  880 

3/20/90 

P2789 

4/9/90 

P3288 

2/26/90 

P3881 

3/20/90 

P978 

4/9/90 

P979 

10/19/90 

PI  758 

8/27/90 

P844 

8/9/90 

P0711 

9/14/90 

P2491 

3/14/90 

P2511 

7/5/90 

PI  989 

TOTAL  TIME  DATE  SOLD 


4  1/3/89 


4/18/90 


2/28/90 


9/30/89 


10/30/89 


1  0/28/90 


1  1/8789 


7/31/90 


10/31/89 


2/14/9  0 


10/30/89 


9/26/90 


3/26/90 


5/8/90 


2/28/90 


3/16/90 


2/28/90 


7/31/90 


1/30/90 


7/31/90 


5/3/90 


3/22/90 


3/6/90 


7/20/90 


3/21/90 


2/7/90 


9/30/89 


10/28/90 


2/23/90 


3/22/90 


2/23/90 


5/4/90 


8/29/90 


7/6/90 


3/30/90 


4/19/90 


3/8/90 


4/19/90 


10/30/89 


9/7/90 


8/20/90 


9/26/90 


2 

3/26/90 

3 

7/18/90 

Page  1 


180  KTS  FY  90 


A 

B 

C 

D 

48 

5/11/90 

P3065 

13 

5/24/90 

EO 

9/6/90 

P3533 

13 

9/19/90 

EH 

9/6/90 

P3905 

13 

9/19/90 

51 

2/8/90 

P755 

13 

2/21/90 

52 

10/2/90 

PI  40 

14 

1'V16/89 

53 

10/2/90 

P2177 

1  4 

10/16/89 

Bl 

5/23/90 

P3419 

14 

6/6/90 

55 

11/15/89 

P2350 

15 

11/30/89 

56 

11/15/89 

P905 

15 

11/30/89 

EQ 

5/23/90 

P1500 

16 

6/8/90 

58 

4/18/90 

P3371 

1  6 

5/4/90 

59 

2/26/90 

P1287 

17 

3/15/90 

El 

11/3/89 

P1889 

1  7 

11/20/89 

61 

7/13/90 

. P3743 

.  17 

7/20/90 

62 

5/11/90 

PI  979 

1  8 

5/29/90 

63 

8/27/90 

P3379 

1  8 

9/14/90 

KH 

8/27/90 

P3655 

18 

9/14/90 

65 

1/26/90 

P746 

1  8 

2/13/90 

66 

3/23/90 

P2216 

19 

4/11/90 

67 

4/19/90 

P2909 

1  9 

6/8/90 

68 

7/12/90 

P478 

19 

7/31/90 

69 

7/26/90 

P3010 

20 

8/15/90 

EQ 

8/9/90 

P3951 

20 

8/19/90 

71  1 

5/25/90 

PI  74 

21 

6/15/90 

72 

10/5/89 

P3274 

23 

10/28/89 

EQ 

7/20/90 

P0190 

25 

8/15/90 

EO 

11/16/89 

P335 

25 

12/11/90 

EQ 

5/25/90 

P766 

25 

7/3/90 

EQ 

10/5/89 

P3426 

26 

10/31/89 

EQ 

5/24/90 

P472 

26 

6/19/90 

78 

5/30/90 

P3398 

27 

6/26/90 

El 

7/26/90 

P3217 

28 

8/23/90 

80 

4/9/90 

P3395 

28 

5/7/90 

81 

P2813 

33 

3/6/90 

82 

6/27/90 

P1345 

37 

7/3/90 

83 

5/25/90 

P001 

3  8 

7/2/90 

84 

11/20/89 

PI  630 

38 

12/28/89 

85 

11/20/89 

PI  427 

45 

86 

3/9/90 

P4066 

46 

5/24/90 

87 

12/11/89 

P2590 

50 

1/30/90 

88 

5/25/90 

P3774 

5  2 

7/16/90 

89 

7/26/90 

P558 

62 

9/26/90 

EQ 

3/14/90 

P4221 

68 

5/21/90 

91 

11/16/89 

P3255 

70 

1/25/90 

92 

11/7/89 

P3057 

84 

1/30/90 
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KIT  DATE 


4/25/90 


5/25/90 


7/20/90 


10/26/89 


10/1  9/90 


3/14/90 


2/26/90 


6/27/90 


2/21/90 


10/2/90 


11/20/89 


5/23/90 


11/20/89 


5/25/90 


4/16/90 


10/19/90 


3/9/90 


11/3/89 


3/20/90 


11/3/89 


5/11/90 


7/5/90 


10/2/90 


3/23/90 


2/26/90 


2/14/90 


7/26/90 


11/15/89 


2/21/90 


9/14/90 


2/26/90' 


3/14/90 


9/27/89 


12/1 1/89 


3/20/90 


10/26/89 


2/1/90 


7/12/90 


7/24/90 


4/19/90 


2/8/90 


7/26/90 


10/24/89 


11/7/89 


5/11/90 


B 


S/N 


P0008 


P0190 


P0611 


PI  01 5 


PI  24 


P1345 


P1356 


PI  40 


P1427 


P1500 


PI  630 


PI  75 


P1758 


P1856 


PI  877 


PI  880 


PI  889 


P1979 


PI  989 


P2177 


P2216 


P2278 


P2318 


P2350 


P2485 


P2502 


P2511 


P2544 


P2789 


P281 


P2813 


P2838 


P2907 


P2909 


P2937 


P3010 


P3036 


P3057 


P3065 


P3140 


TOTAL  TIME 


8 


38 


25 


DATE  SOLD 


5/3/90 


7/2/90 


8/15/90 


10/30/89 


1  0/28/90 


3/22/90 


7/3/90 


2/28/90 


10/16/89 


174/90 


6/8/90 


6/15/90 


4/18/90 


10/30/89 


3/16/90 


11/8/89 


3/30/90 


11/20/89 


5/29/90 


7/18/90 


10/16/89 


4/11/90 


2/28/90 


2/23/90 


7/31/90 


11/30/89 


2/28/90 


9/26/90 


3/6/90 


9/30/89 


1/30/90 


3/30/90 


10/31/89 


3/6/90 


7/20/90 


7/31/90 


8/15/90 


1  0/28/90 


1/30/90 


5/24/90 


3/22/90 


Page  1  . 


7/26/90 


11/16/89 


10/5/89 


51 

4/9/90 

52 

1/23/90 

53 

11/16/89 

4/18/90 


8/27/90 


10/24/89 


4/9/90 


5/30/90 


5/23/90 


1  0/5/89 


2/14/90 


9/20/90 


8/27/90 


7/13/90 


3/20/90 


5/25/90 


7/24/90 


5/2/90 


2/26/90 


9/6/90 


4/25/90 


11/3/89 


8/9/90 


3/9/90 


8/20/90 


3/14/90 


3/13/90 


5/24/90 


7/12/90 


7/26/90 


1/26/90 


2/8/90 


5/25/90 


1/30/90 


8/27/90 


6/27/90 


11/15/89 


3/20/90 


4/9/90 


9/22/89 


8/9/90 


B 


P3217 


P3255 


P3274 


P3288 


P335 


P3371 


P3379 


P3383 


P3395 


P3398 


P3419 


P3426 


P3533 


P3582 


P3646 


3655 


P3743 


P3752 


P3774 


P3784 


P3792 


P3881 


P3905 


P3907 


P3934 


P3951 


P4066 


P4090 


P4316 


P472 


P478 


P558 


P746 


P755 


P766 


P842 


P844 


P846 


P905 


P978 


P979 


P995 


P071 1 


8/23/90 


1/25/90 


10/28/89 


4/19/9  0 


1/30/90 


12/11/90 


5/4/90 


9/14/90 


1  0/30/89 


5/7/90 


6726/90 


6/6/9  0 


10/31/89 


9/19/90 


2/23/90 


9/26/90 


9/14/90 


3/26/90 


7/16/90 


7/31/9  0 


5/8/90 


3/8/90 


9/19/90 


5/4/90 


11/3/89 


8/1  9/90 


5/24/90 


8/29/90 


5/21/90 


3/21/90 


6/19/90 


7/31/90 


9/26/90 


2/13/90 


2/21/90 


7/3/90 


2/7/90 


9/7/90 


7/6/90 


11/30/89 


3730/9  0 


4/1  9/90 


9/30/89 


8/20/90 


KIT  DATE 


3/8/89 


8/11/89 


10/12/88 


7/5/89 


9/19/89 


11/7/88 


12/6/88 


12/12/88 


7/21/89 


5/17/89 


7/25/89 


10/4/88 


B 


S/N 


PI  005 


5/3/89 


7/5/89 


8/21/89 


8/25/89 


7/18/89 


5/12/89 


5/3/89 


10/12/88 


11/2/88 


9/7/89 


1/25/89 


12/14/88 


10/18/88 


8/21/89 


10/20/88 


11/10/89 


1/26/89 


4/10/89 


9/19/89 


10/24/88 


12/.1/88 


10/18/88 


4/7/89 


9/18/89 


1/26/89 


11/14/88 


12/14/88 


5/1/89 


4/10/89 


10/8/88 


5/12/89 


2/15/89 


TOTAL  TIME 


30 


10 


P1345 


P1378 


P139 


P1413 


PI  420 


P1574 


.P-1580 


P1585 


P1592 


P1631 


PI  64 


PI  889 


PI  901 


P1922 


P1923 


PI  982 


P1989 


P2051 


P2121 


P2177 


P2293 


P2382 


P2428 


P2429 


P2485 


P2617 


P2705 


P2733 


R281 


P2810 


P2894 


P2923 


P2960 


P2965 


P30001 


P3097 


P3117 


P3150 


DATE  SOLD 


477/8  9 


8/21/89 


10/20/88 


7/20/89 


9/28/89 


12/12/88 


12/15/88 


12/29/88 


7/26/89 


5/10/89 


7/27/89 


10/19/88 


4/11/89 


5/12/89 


7/19/8  9 


8/31/89 


7/25/89 


5/16/89 


5/9/89 


11/1/88 


1171  5/89 


9/18/89 


2/1/89 


12/27/88 


8/8/89 


12/12/88 


8/23/89 


12/9/8  8 


11/22/88 


2/10/89 


.  5/2/89 


10/31/88 


12/14/88 


10/25/88 


4/7/89 


9/26/89 


2/13/8  9 


12/28/88 


12/22/88 


5/3/39 


4/13739 


10/25/88 


5/19/89 


2/27/89 


Page  1 


Page  2 

It? 


180  KTS  FY  89 


A 

B 

C 

D 

95 

8/28/89 

P926 

32 

9/29/89 

9  6 

■Bl 

P958 

8 

4/1  2/89 

97 

8/1/89 

P964 

14 

8/15/89 

98 

10/18/88 

P965 

3 

wmrnm 

99 

12/7/88 

1  P996 

‘  9 

mmmm 

Page  3 

62? 


KIT  DATE 


11/3/89 


4/16/90 


2/26/90 


9/27/89 


10/26/89 


10/24/89 


11/3/89 


7/26/90 


10/26/89 


2/8/90 


10/24/89 


9/20/90 


3/20/90 


5/2/90 


2/21/90 


3/9/90 


2/21/90 


7/24/90 


1/23/90 


7/24/90 


4/25/90 


3/14/90 


2/26/90 


7/12/90 


3/13/90 


1/30/90 


9/22/89 


10/19/90 


2/14/90 


3/13/90 


2/14/90 


4/25/90 


8/20/90 


6/27/90 


3/20/90 


3/20/90 


4/9/90 


2/26/90 


3/20/90 


4/9/90 


10/19/90 


8 /2  7/9  C- 


8/9/90 


3/14/90 


7/5/90 


B 


S/N 


P3934 


PI  75 


P2232 


P2544 


P3036 


PI  877 


P2318 


P281 


P2937 


P3383 


P3646 


P3792 


P1356 


P1856 


P2485 


P2907 


P334 


P3784 


P0008 


PI  24 


P2502 


P2838 


P4316 


P842 


P995 


P1015 


P2278 


P3140 


P3582 


P3907 


P4090 


P346 


PI  880 


P2789 


P3288 


P3881 


P978 


P979 


P1758 


P844 


P0711 


P2 


P2511 


P1989 


TOTAL  TIME  DATE  SOLD 


11/3/89 


4/18/90 


2/28/90 


9/30/89 


10/30/89 


10/28/90 


11/8/89 


7/31790 


10/31/89 


2/14/90 


10/30/89 


9/26/90 


5/8/90 


2/28/90 


3/16/90 


2/28/90 


7/31/90 


1/30/90 


7/31/90 


5/3/90 


3/22/90 


3/6/90 


EE7EE 


3/21/90 


2/7/90 


9/30/89 


10/28/90 


2/23/90 


3/22/90 


2/23/90 


8/29/90 


7/6/90 


3/30/90 


3/30/90 


4/19/90 


3/8/90 


3/30/90 


4/19/90 


10/30/89 


12 

9/26/90 

12 

3/25/90 

13 

7/18/90 

Page  1 


180  KTS  FY  90 


A 

B 

C 

D 

48 

5/11/90 

P3065 

13 

5/24/90 

49 

9/6/90 

P3533 

13 

9/19/90 

B3 

9/6/90 

P39.05 

13 

9/19/90 

ED 

2/8/90 

P755 

13 

2/21/90 

52 

10/2/90 

P140 

14 

mmmm 

53 

10/2/90 

P2177 

14 

10/16/89 

54 

5/23/90 

P3419 

14 

6/6/90 

55 

11/15/89 

P2350 

15 

11/30/89 

56 

11/15/89 

'P905 

15 

57 

5/23/90 

P1500 

16 

6/8/90 

58 

4/18/90 

P3371 

16 

5/4/90 

59 

2/26/90 

17 

3/15/90 

60 

11/3/89 

P1889 

17 

11/20/89 

EH 

7/13/90 

P3743 

.  ~  17 

7/20/90 

62 

5/11/90 

P1979 

18 

63 

8/27/90 

P3379 

18 

9/14/90 

64 

8/27/90 

P3655 

18 

9/14/90 

65 

1/26/90 

18 

2/13/90 

66 

3/23/90 

P2216 

19 

4/11/90 

67 

4/19/90 

P2909 

19 

6/8/90 

68 

7/12/90 

T478 

19 

7/31/90 

69 

7/26/90 

P3010 

20 

8/15/90 

70 

8/9/90 

P3951 

20 

8/19/90 

71 

5/25/90 

PI  74 

21 

6/15/90 

72 

10/5/89 

P3274 

23 

10/28/89 

73 

7/20/90 

P0190 

25 

8/15/90 

74 

11/16/89 

P335 

25 

12/11/90 

75 

5/25/90 

P766 

25 

7/3/90 

ET2 

10/5/89 

P3426 

26 

10/31/89 

77 

5/24/90 

P472 

26 

6/1  9/90 

78 

5/30/90 

P3398 

27 

6/26/90 

79 

7/26/90 

P3217 

28 

8/23/90 

80 

4/9/90 

P3395 

28 

5/7/90 

81 

2/1/90 

P2813 

33 

3/6/90 

82 

6/27/90 

P1345 

37 

7/3/90 

83 

5/25/90 

P001 

38 

7/2/90 

84 

11/20/89 

P1630 

38 

12/28/89 

WB 

11/20/89 

P1427 

45 

1/4/90 

86 

P4066 

46 

5/24/90 

87 

P2590 

IHliwjhm  j-  > 

1/30/90 

88 

5/25/90 

52 

7/16/90 

89 

7/26/90 

P558 

62 

9/26/90 

EH 

3/14/90 

P4221 

68 

5/21/90 

91 

11716/89 

P3255 

70 

1/25/90 

32 

11/7/89 

P3057 

84 

1/30/90 

Page  2 

6?0 


5/3/90 


7/2/90 


8/15/90 


10/30/89 


10/28/90 


3/22/90 


3/15/90 


7/3/90 


2/28790 


10/16/89 


1/4/90 


6/8/90 


12/28/89 


6/15/90 


4/18/90 


10/30/89 


3/16/90 


11/8/89 


3/30/90 


11/20/89 


5/29/90 


7/18/90 


10/16/89 


4/11/90 


2/28/90 


2/23/90 


7/31/90 


11/30/89 


2/28/90 


9/26/90 


3/6/90 


3/26/90 


9/30/89 


1/30/90 


3/30/90 


10/31/89 


3/6/90 


7/20/90 


7731/90 


6/8/90 


2/14/90 


8/15/90 


10/28/90 


1/30/90 


5/24/90 


3/22/90 


oocoTOcncDOococococn-'j'-j-vi-vi-vi^i'^-^-^'vicnOTocncnoanoocnoiuiuimoiuiuitflaicn.u.u 
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180  KTS  FY  90 


7/26/90 


11/16/89 


10/5/89 


4/9/90 


1/23/90 


11/16/89 


4/18/90 


8/27/90 


10/24/89 


4/9/90 


5/30/90 


5/23/90 


10/5/89 


9/6/90 


2/14/90 


9/20/90 


8/27/90 


7/13/90 


3/20/90 


5/25/90 


7/24/90 


5/2/90 


2/26/90 


9/6/90 


4/25/90 


11/3/89 


8/9/90 


3/9/90 


8/20/90 


3/14/90 


3/13/90 


5/24/90 


7/12/90 


7/26/90 


1/26/90 


2/8/90 


5/25/90 


1/30/90 


8/27/90 


6/27/90 


11/15/89 


3/20/90 


4/9/90 


9/22/89 


8/9/90 


B 


P3217 


P3255 


P3274 


P3288 


P334 


P335 


P3371 


P3379 


P3383 


P3395 


P3398 


P3419 


P3426 


P3533 


P3582 


P3646 


P3655 


P3743 


P3752 


P3774 


P3784 


P3792 


P3881 


P39 


P3907 


P3934 


P3951 


P4066 


P4090 


P4316 


P472 


P478 


P558 


P746 


P755 


P766 


P842 


P844 


P846 


P905 


P978 


P979 


P995 


P0711 


D 


8/23/90 


1/25/90 


10/28/89 


4/19/90 


1/30/90 


12/11/90 


5/4/90 


9/14/90 


10/30/89 


5/7/90 


6/26/90 


10/31/89 


9/19/90 


2/23/90 


9/14/90 


7/20/90 


7/16/90 


7/31/90 


5/8/90 


3/8/90 


9/19/90 


5/4/90 


11/3/89 


8/19/90 


5/24/90 


8/29/90 


5/21/90 


3/21/90 


6/19/90 


7/31/90 


9/26/90 


2/13/90 


7/3/90 


2/7/90 


9/7/90 


7/6/90 


11/30/89 


3/30/90 


4/19/90 


9/30/89 


8/20/90 
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Comb.Chamber  Lng. 
2835-01-013-4806 


Turbine  Torus 
2835-00-493-4762 


^  GT-85-397 
2835-01-242-2189 


MM  SUPPLY  DATA 

1)  428  on  hand 

2)  28%  depot  condemn  0%  base  condemn 

3)  $1,121.67 

4)  588 

5)  ALT  17  months  \J:^e  ~  l)y  3}  -  z./l 

PLT  14  months 

6)  N/A 

7)  Latest  demand  i984  -  145  ea. 


1)  266  on  '^nd 
2}  0%-base  &  depot  condemn 

3)  $3,122.96  £%3o7-I3 

4)  338  J 

5)  ALT  7  months 
PLT  14  months 

6)  N/A 

_ 7)  Latest  demand  1983  -  113  ea. 

cat-  f^jl37^  on  hand  -j)  , 

*2)  323  :  #Z3/  .'5? 27  ' 

3)  Engine  will  not  be  phased  out 


2nd  Stage  Comp.  Diffuser 
2835-00-492-9450 


1)  675  frozen  for  inventory 

2)  1.00  condenmantion  rate 

3)  723.27 

4)  381  (EOQ  yrs  :98) 

5)  11  months 

6)  Historical  data:  empty  desk 


#  LrUoi.> 


Turbine  Bearing  Housing 
2835-00-949-4584 


1)  1029  on  hand 

2)  0%  condemn 

3)  1,486.37 

4)  18  months 

5)  40  (EOQ  qty)  -  * 

6)  Last  'buy  was  made  in  '86  with 
delivery  in  1988. 

7)  *  Historically  maintained  quantity 


%i>w. t?,/ 


a  9  3 


Deswirl  Assy 
2835-00-604-4512 


2nd  Stage  Housing 
2835-00-916-3549 


2nd  Stage  Diffuser 
2835-00-777-1724 


Wheel  &  Shaft  Assy 
2835-01-013-9906 


1)  545  on  hand 

2)  100% 

3)  600.75 

4)  77 

5)  ALT  -  404 
PLT  -  358 

6)  25 

7)  Oct.  '88,  annual  demand  rate  -  128, 
Oct  '90  annual  demand  rate  dropped  to 
34. 

1)  380  on  hand 

2)  21% 

3)  1,156.26  -  ■  - 

4)  12  ttyyi  2-7° 

5)  ALT  -  339  ' 

PLT -  436 

6)  8 

7)  Annual  demand  rate  is  7  ea. 

1)  1237  on  hand 

2)  38% 

3) ;  642.62 

4) :  106 

5)  ALT  -  21 1 
PLT -410 

6)  37 

7)  Sept.  88  annual  demand  rate  was 
378,  May  90  annual  demand  rate  dropped 
to  53. 


1)  174  on  hand/377-^ueHrr 

2)  40% 

3)  4,308.60  (includes  cost  of  casting) 

4)  367  . 

5)  ALT -211  Vfl 

PLT  -  523 

6)  115 

7)  There  are  466  in  condition  F  and 
repair  procedures  are  being  prototyped 
for  these,  Annual  deman  rate  is  198. 


1)  494  on  hand 

2)  38% 

3)  1,374.01 

4)  342  „ 

5)  ALT  -  373  H  J-? 

PLT  -  471 

6)  184 

7)  Dec.  '88  Annual  demand  rate  was  261 
-  June  90  annual  demand  had  dropped  to 
184. 


Turbine  Nozzle 
2835-00-682-5364 


2nd  Stage  Comp.  Housing  1)  200  on  hand, 

2835-00-492-9448YP  2)  12% 

3)  1,085.97 

4)  84 

5)  ALT  -  274 
PLT  -  408 

6)  26  ea. 

7)  Previous  demands  N/A,  Current 
demand  is  45  ea. 

1st  Stage  Comp.  Diffuser  1)  94  on  hand 

2835-00-492-9440YP  2).  70% 

3)  1,524.04 

4)  537  ea. 

5)  ALT  -  312 
PLT  -  369 

6)  154  ea 

7)  Previous  demands  N/A,  Current 
demand  is  36  ea. 


§  2 


1)  677  on  hand 

2)  57% 

3)  2,079.18  m 

4)  174  ft  ly  o?  ^73 

5)  ALT  -  392  r 
PLT  -  554 

6)  61  ea/ 

7)  Annual  demand  has  decreased  from 
81  ea.(Nov  ’89)  to  61  ea.  (Nov  90). 


2nd  Stage  Diffuser 
2835-00-492-9444 


1st  Stage  Inlet  Assy  1)  142  on  hand: 

2835-00-494-56-5699  YP  2)  1.00  . 

3)  1,147.60  §1/2 

4)  12  months  y 

5)  237  (EOQ  yrs  .93) 

6)  Historical  data:  empty  desk 


Bearing  Housing 
2835-00-493-4763 YP 


(3p(l> 


4  G 180-397 
\  2835-01-242-8063 

I  ^r=  ^joo° 


Accessory  Case  Housing 

2835-00-492-9399 

2835-00-759-0151 


1)  182  on  hand 

2)  3% 

3)  1 ,529.55  n 

4)  205  ft  2 

5)  ALT  -  7  months 
PLT  14  months 

6)  N/A  -  - 

7)  Latest  average  demand  1983  -  80  ea. 

1)  408  on  hand 

£)  203  in-  depot  - }}  /  5;  4  z*  000 
3)  8,906  D041  computation  shown  item 
in  optimum  position.  Engines  are  not 
phasing  out.  _ 

1)  15  in  A/228  in  M 

2)  1.00 

3)  2,429.73  U 

4)  1 2  months  ft  $>/  7  O 

5)  -0-  EOQ 

6)  Historical  data:  empty  desk 
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•X t  1  r4r2~  Potential  Cost  Benefit 

An  annual  cost  savings  of  $1,571.155  occurs  from  the  implementation 
of  the  recommended  improvements  as  shown  in  Table 

The  investment  cost  of  the  recommendations  is  estimated  at  $0  . 

This  cost  includes  the  focus  study  effort  and  the  implementation  cost. 

The  Cost  Benefit  Analysis  (CBA)  shows  an  Internal  Rate  of  Return  (IRR) 
of  OX  and  a  savings  of _  $4 , 960 , 559  in  terms  of  Net  Present  Value 
(NPV)  using  constant  FYS9  dollars,  see  Figure  .  The  CBA  is 

in  compliance  with  regulation  AFR175-15,  cost  analysis  procedures, 
dated  4  Mar  88. 

The  CBA  covers  the  time  frame  starting  with  the  focus  study  through 
5  years  after  the  completion  of  implentation .  The  annual  cost 
savings  was  assumed  to  start  at  the  end  of  implementation. 

The  NPV  takes  into  account  the  time  value  of  money  and  is  calulated  by 
discounting  a  cash  flow.  The  focus  study  cost,  implementation  cost 
the  recurring  savings  were  spread  by  fiscal  year  quarters  and  discount 
back  to  the  1st  quarter  by  using  a  mid-quarter  discounting  factor 
equivalent  to  an  annual  discount  factor  of  10X.  Basically,  this 
means  a  dollar  that  is  earned  in  FY90  is  worth  $.91  in  FY89  terms 
($1.00  /  1.1),  due  to  the  ability  to  borrow  or  lend  at  a  positive 
interest  rate. 

A  sensivity  .  lalysis  was  performed  in  which  the  investment  cost 
varied  between  50%  and  200%  of  the  estimated  costs,  see  Figure 


SUMMARY  OF  INVESTMENT  COST  AND  ANNUAL  SAVINGS 
(CONSTANT  FY89  DOLLARS) 

TABLE  (SHEET  1  OF  2) 


CURRENT 
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ANNUAL 

INVESTMENT 

ANNUAL 

COSTS 

COSTS 

COSTS 

NONRECURRING  COSTS  (1) 

FOCUS  STUDY 

$0 

$0  (2) 

$0 

FACILITIES 

LAND 

$0 

$0 

$0 

BUILDINGS 

$0 

$0 

$0 

SUPPORT  EQUIPMENT 
DEVELOPMENT 

$0 

$0 

$0 

ACGUISTION 

$0 

$0  (3) 

$0 

INSTALL  CHECKOUT 

*0 

$0  (4) 

$0 

LOGISTICS  SUPPORT 

INITIAL  SPARES 

$0 

*0 

$0 

INITIAL  TRAINING 

$0 

$0 

$0 

(DEV  &  PRESENTATION) 
TECHNICAL  DATA 

■TO 

$0 

$0 

TOTAL  NONRECURRING  COST 

$0 

$0  £  ■ 

Coyh  af 

\l 

RECURRING  COSTS  (1) 

TOUCH  LABOR 

*0  ( 5 ) 

s'  $0 

$60,351 

SUPPORT  EQUIP  MAI NT 

$0 

$3,240,879 

$0 

$0 

SPARES  AND  SPARES  MGMT 

$0 

$1,609,375 

TECHNICAL  DATA 

$0 

$0 

$0 

MOD  KITS 

$0 

$0 

$0 

CONFIGURATION  DATA  MGMT 

$0 

$0 

$0 

UTILITIES 

$0 

$0 

$0 

TOTAL  RECURRING  COSTS 

$3,240,879 

$0 

$1,669,726 

TOTAL  COSTS 

$3,240,879 

$0 

$1,669, 726 

$1 ,571,153 

6?? 


ANNUAL  COST  SAVINGS 
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NUMBER  OF  MONTHS  FOR  FOCUS  STUDY  ? 

NUMBER  OF  MONTHS  TO  IMPLEMENT  CHANGES  ?  3 


SUMMARY  OF  INVESTMENT  COST  AND  ANNUAL  SAVINGS 
(CONSTANT  FYS9  DOLLARS) 

TABLE  (SHEET  2  OF  2) 


NOTES: 

(1)  ONLY  ITEMS  THAT  ARE  SIGNIFICANTLY  EFFECTED  BY  THE  PROPOSED  CHANGE 
HAVE  BEEN  ESTIMATED 

(2)  ENGINEERING  ESTIMATE  FOR  USE  IN  ENGINEERING  TRADE  STUDIES  ONLY, 
DOES  NOT  REPRESENT  FIRM  PRICING 


&9? 


PLOTTING  POINTS: 

CUM  NPV  IN  CONSTANT  FY89  DOLLARS 
FIGURE 


FOCUS  STUDY 

IMPLEMENTATION 

YR  1 

YR  2 

YR  3 

YR  4 

YR  5 


CUM 

$0 

$0 

$1,238,485 
$2 , 364, 381 
$3 , 387 , 923 
$4,318,415 
$4,960,339 


89  DISC  $ 
$0 
$0 

$1,238,485 

$1,125,896 

$1,023,542 

$930,492 

$641,924 


CBA  SENSITIVITY  ANALYSIS 
FIGURE 


7,  BASELINE 


INVESTMENT 

NPV 

IRR 

INVESTMENT 

$0 

$4,960,339 

0 . 07. 

507. 

$0 

$4,960,339 

0 . 07. 

757. 

1 ft-  .  - 

$0 

$4 , 960,339 

0 . 07. 

1007. 

$0 

$4,960,339 

0.07. 

1257. 

7  $o 

$4,960,339 

0 . 07. 

1507. 

$0 

$0 

$4,960,339 

$4,960,339 

0 . 07. 
0 . 07. 

1757. 

2007. 
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XrirvATZ"  Potential  Cost  Benefit 

An  annual  cost  savings  of  $1,475,262  occurs  from  the  implementation 
of  the  recommended  improvements  as  shown  in  Table 

The  investment  cost  of  the  recommendations  is  estimated  at  $31,565  . 
This  cost  includes  the  focus  study  effort  and  the  implementation  cost. 

The  Cost  Benefit  Analysis  (CBA)  shows  an  Internal  Rate  of  Return  (IRR) 
of  555*/,  and  a  savings  of  $5.727,875  in  terms  of  Net  Present  Value 
(NPV)  using  constant  FY89  dollars,  see  Figure  .  The  CBA  is 

in  compliance  with  regulation  AFR173-15,  cost  analysis  procedures, 
dated  4  Mar  88. 

The  CBA  covers  the  time  frame  starting  with  the  focus  study  through 
5  years  after  the  completion  of  implentation .  The  annual  cost 
savings  was  assumed  to  start  at  the  end  of  implementation. 

The  NPV  takes  into  account  the  time  value  of  money  and  is  calulated  by 
discounting  a  cash  flow.  The  focus  study  cost,  implementation  cost 
the  recurring  savings  were  spread  by  fiscal  year  quarters  and  discounted 
back  to  the  1st  quarter  by  using  a  mid-quarter  discounting  factor 
equivalent  to  an  annual  discount  factor  of  10X.  Basically,  this  £ 

means  a  dollar  that  is  earned  in  FY90  is  worth  $.91  in  FY89  terms  ™ 

($1.00  /  1.1),  due  to  the  ability  to  borrow  or  lend  at  a  positive 
interest  rate. 


A  sensivity  analysis  was  performed  in  which  the  investment  cost 
varied  between  50%  and  200X  of  the  estimated  costs,  see  Figure 
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SUMMARY  OF  INVESTMENT  COST  AND  ANNUAL  SAVINGS 
(CONSTANT  FY89  DOLLARS) 

TABLE  (SHEET  1  OF  2) 


33 


CURRENT 

ANNUAL 

INVESTMENT 

ANNUAL 

COSTS 

COSTS 

COSTS 

NONRECURRING  COSTS  (1) 

FOCUS  STUDY 

FACILITIES 

$0 

$0 

(2) 

$0 

LAND 

$0 

$0 

$0 

BUILDINGS 

SUPPORT  EQUIPMENT 

$0 

$0 

$0 

DEVELOPMENT 

$0 

$0 

$0 

ACQUISTION 

$0 

$0 

(3) 

$0 

INSTALL  &  CHECKOUT 

$0 

$0 

(4) 

$0 

LOGISTICS  SUPPORT 

INITIAL  SPARES 

$0 

$0 

$0 

INITIAL  TRAINING 

$0 

$0 

$0 

(DEV  &  PRESENTATION) 
TECHNICAL  DATA 

$0 

$0 

$0 

TOTAL  NONRECURRING  COST 

$0 

$0 

$0 

RECURRING  COSTS  (1) 

TOUCH  LABOR 

$1,841,578  (5) 

$31,565 

$368,316 

SUPPORT  EQUIP  MAI NT 

$0 

$0 

$0 

SPARES  AND  SPARES  MGMT 

$0 

$0 

$0 

TECHNICAL  DATA 

$0 

$0 

$0 

MOD  KITS 

$0 

$0 

$0 

CONFIGURATION  DATA  MGMT 

$0 

$0 

$0 

UTILITIES 

$0 

$0 

$0 

TOTAL  RECURRING  COSTS 

$1,841,578 

$31,565 

$368 , 316 

TOTAL  COSTS 

$1,841,578 

$31,565 

$368 ,316 

ANNUAL  COST  SAVINGS  $1,473,262 


NUMBER  OF  MONTHS  FOR  FOCUS  STUDY  ?  12 

NUMBER  OF  MONTHS  TO  IMPLEMENT  CHANGES  ? 
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SUMMARY  OF  INVESTMENT  COST  AND  ANNUAL  SAVINGS 
(CONSTANT  FY89  DOLLARS) 

TABLE  (SHEET  2  OF  2) 


NOTES: 


(1)  ONLY  ITEMS  THAT  ARE  SIGNIFICANTLY  EFFECTED  BY  THE  PROPOSED  CHANGE 
HAVE  BEEN  ESTIMATED 

(2)  ENGINEERING  ESTIMATE  FOR  USE  IN  ENGINEERING  TRADE  STUDIES  ONLY, 
DOES  NOT  REPRESENT  FIRM  PRICING 
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IMMMl'WNNMMMMMNMNNMNNNmNMMNNMNMNNNNNNmNNNnNMNNMMNNNmnNMmNNafINrfMmi'it 

0  • 

0  0 

THE  CHART  RECOMMENDED  FOR  THIS  PROCESS:  ; 

PRECONTROL  STOPLIGHT  CHART  ; 

HMmMNNMMNMNMNNMMNNNMMMNNNMMMMMMMMNNNNMNMNNNMMMNMtiNmiinMmNnsVMmMmi'K 

CAUTIONS:  This  control  charting  technique  is  dependent  on  the  par r 

specification  being  monitored.  It  DOES  NOT  DIRECTLY  MONITOR  fh'E  PROCESS,  out 
monitors  how  well  the  process  is  meeting  part  specif ications.  When  using 
this  method,  it  is  difficult  to  determine  if  the  process  is  stable  or  if 
process  improvement  is  occuring.  However,  this  method  gives  does  give 
direct  feedback  on  adherence  to  part  specifications. 

To  effectively  use  F'RE-Control  the  CPK  (process  capability)  of  the  process 
should  be  i.33  or  better. 

CHART  RECOMMENDED  FOR  THIS  PROCESS: 

«■ ’RECONTROL  STOPLIGHT  CHART  i 

»*#*«*#***$***£***#**#****:*****#**##**&*£ *3*****:*  *******  ,********************: » 
CAUTIONS:  This  control  charting  technique  is  dependent  on  the  part 

specification  being  monitored.  It  DOES  NOT  DIRECTLY  MUNI TOR  THE  PROCESS,  but 
monitors  how  well  the  process  is  meeting  part  specif ications.  When  using 
this  method,  it  is  difficult  to  determine  if  the  process  is  stable  or  if 
process  improvement  is  occuring.  However,  this  method  gives  does  give 
direct  feedback  on  adherance  to  part  specifications. 

To  effectively  use  PRE-Controi  the  CPK  (process  capability)  a*  the  process 
should  be  1.33  or  better. 

FORMULAS:  UCL  (RED  Zone)  =  Above  USL 

LCL  (RED  Zone)  =  Below  LSL 

(YELLOW  Zone)  —  (Nominal  +■  1/4  Tolerance)  to  USL 
(YELLO’*,'  Tone)  —  (Nominal  -  1/4  Tolerance)  to  LSL 

(GREEN  Zone)  -  Between,  (Nominal  +  l/-*  Tolerance)  ana 

(Nominal  -  1/4  Tolerance) 

PTot  points  -  A.B 

VA”  TA:LESs  A ■,  —  *.  I  •  -  measurements  of  t—o  c c- -  =  c 1 v a  o-rti 

USL  ~  Upper  specification  limit 
LSL  -  Lower  spec ificatior*  limit 

RULES: 

!•  Chec*  5  consecutive  pieces.  If  all  a*"e  in  the  green  rone,  then  s  ;jr',  the 
production  process.  If  any  of  the  five  are  not  in  the  g^een  zone,  then  the 
process  may  riot  be  capable.  Conduct  an  in  .ex  t  ige  tic<r« . 
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2.  After  you  have  5  consecutive  pieces  in  the  green  zone,  take  samples  of  2 
consecutive  pieces  at  the  prescribed  intervals  (see  #3) . 

If  both  pieces  are  in  the  green  zone,  then  continue. 

If  one  piece  is  in  the  green  zone  and  one  is  in  the  yellow  zone, then 
continue . 

If  both  pieces  are  in  the  yellow  zone,  then  stop  production  and  investigate. 
If  one  piece  is  in  the  red  zone,  the  stop  production  and  investigate. 
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THE  CHART  RECOMMENDED  FOR  THIS  PROCESS: 

MOVING  AVERAGE  AND  MOVING  RANGE,  3D,  GROUP,  CHART 


CAUTIONS:  Because  this  chart  calculates  ranges  based  on  a  moving  average,  tht 

chart  may  overlook  temporary  fluctuations  in  the  process.  Also  more  judgemen 
is  required  when  interpreting  the  chart,  since  the  range  data  is  dependent  on 
the  moving  average  and  the  moving  average  is  based  on  measurements  from 
different  time  intervals. 


Also,  the  X  (measurement)  values  and  the  variation  for  each  process  stream 
(machine,  spindle,  cavity,  etc.)  should  be  approximately  equal.  It  is 
recommended  that  a  chart  be  kept  on  each  process  stream  until  the  X  values 
and  variation  for  each  process  stream  is  known.  If  they  are  approximately 
equal,  then  this  chart  may  be  useful. 

CHART  RECOMMENDED  FOR  THIS  PROCESS: 


MOVING  AVERAGE  AND  MOVING  RANGE,  3D,  GROUP  CHART 

:K  *  %  %  $  X  *  *  >f.  *  *  *  t  *  *  %  *  *  *  *  *  *  #  %  %  %  *  #  %  *  %  %  %  **  *  :K  *  %  %  * i  >K  &  #  #  %  %  *  He  *  ^  ^  *  %  *  %  %  *  $  *  *  *  #  *  * >k  *  *  *  *  jjc  * 

CAUTIONS:  Because  this  chart  calculates  ranges  based  on  a  moving  average,  ti^^F 

chart  may  overlook  temporary  fluctuations  in  the  process.  Also  more  judgemen’ 
is  required  when  interpreting  the  char t,  since  the  range  data  is  dependent  on 
the  moving  average  and  the  moving  average  is  based  on  measurements  from 
different  time  intervals. 


Also,  the  X  (measurement)  values  and  the  variation  for  each  process  stream 
(machine,  spindle,  cavity,  etc.)  should  be  approximately  equal.  It  is 
recommended  that  a  chart  be  kept  on  each  process  stream  until  che  X  values 
and  variation  for  each  process  stream  is  known.  If  they  are  approximately 
equal,  then  this  chart  may  be  useful. 

FORMULAS:  For  the  Individual  X  chart: 

UCLx  =  MAbar  +  (A2  #  MRbar) 

LCLx  -  MAbar  -  (A2  *  MRbar) 


X  Plot  point  1  -  Max  MA 
X  Plot  point  2  —  Min  MA 


MA  =  (XI  +  X2  . . .  Xn)/n  ,  X  =  Xwbar 

For  tiie  part- to-part,  Moving  Range  charts 
'JCL.nr  =•  D4  t  MRbar 
LCLmr  —  0 


MR  Plot  point  1  -=  Max  MR 
MR  Plot  point  2  ~  Min  MR 

MR  =  (Xmax  -  Xmin )  in  the  range 

70? 


group 


Far  the  within-the-part ,  R  (range)  chart 
UCLrw  “  D4  t  RWbar 
LCLrw  =  0 

RW  Plot  point  i  =  Max  RW 
RW  Plot  point  2  ~  Min  RW 

VARIABLES;  MAbar  =  Average  value  of  the  moving  average  plot  points 

MA  =  Moving  average,  the  average  of  the  X  values  for  each 

group  of  (n)  points 

Xwbar  =  Average  value  of  the  part  measurements 

MR  =  Moving  range,  the  largest  X  plot  point  minus  the  smallest 

X  plot  point  in  the  range  group 
MRbar  =  Average  of  the  MR  values 

RW  =  Maximum  range  of  the  measurements  for  each  part. 

RWbar  =  Average  of  the  RW  values 

A  2  D4 

1.38  3.27 

1.02  2 .57 

0 .73  2 . 28 

0.58  2.11 

0 .48  2 . 00 
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THE  CHART  RECOMMENDED  FOR  THIS  PROCESS: 

GROUP,  IMP  CHART 

HNNNNNNMMMMMMMNMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMtWIMNMMN* 


CAUTIONS:  To  use  this  chart  the  sample  sice  must  remain  constant  and  the 

quality  characteristic  should  be  measured  by  counting  the  number  of  units 
defective.  The  average  number  of  aufects  for  each  process  should  be  greater 
than  2  and  be  approximately  equal  for  this  chart  to  be  effective.  Considerable 
should  be  given  to  using  separate  control  charts  for  each  process  in  place  of 
the  "GROUP"  chart. 


CHART  RECOMMENDED  FOR  THIS  PROCESS: 

GROUP.  NP  CHART 

CAUTIONS:  To  use  this  chart  the  sample  sice  must  remain  constant  and  the  M 

quality  characteristic  should  be  measured  by  counting  the  number  of  units  ™ 
defective.  The  average  number  of  defects  tor  each  process  should  be  greater 
than  2  and  be  approximately  equal  for  this  chart  to  be  effective.  Consideratio 
should  be  given  to  using  separate  control  charts  for  each  process  in  place  of 
the  "GROUP"  chart. 

FORMULAE:  UCL  -  NF'bar  +  3  SQR  <NPbar  t  (  1  -  (  NPbar  /  n  )> 

LCL  -  NPbar  -  3  SQR  <NPbar  t  (  1  -  (  NPbar  /  n  )> 


Plot  pointl  =  max  NP 
Plot  point.2  -  min  NP 


VARIABLES: 

n 

NP 

NPbar 


number  of  parts  in  the  sample 

number  of  defective  parts  found  for  each  part  # 
overall  average  number  of  defective  parts  found 
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THE  CHART  RECOMMENDED  FOR  THIS  PROCESS: 

;  ; 

GROUP,  SHORT  RUN,  C  CHART 

*  * 

CAUTIONS:  Td  use  this  chart  the  sample  sine  must  remain  constant  and  the 

quality  characteristic  should  be  measured  by  defects  per  unit.  the  average 
number  of  defects  from  each  process  should  be  greater  than  k.  and  approximate! 
equal  for  this  chart  to  be  effective.  Consideration  should  be  given  to  using 
separate  control  charts  for  each  process  in  place  of  the  "GROUP"  chart. 
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CHART  RECOMMENDED  FOR  THIS  PROCESS: 


GROUP,  SHORT  RUN,  C  CHART 

CAUTIONS:  To  use  this  chart  the  sample  sice  must  remain  constant  and  the 

quality  characteristic  should  be  measured  by  defects  per  unit.  The  average 
number  of  defects  from  each  process  should  be  greater  than  2  and  approximately 
equal  for  this  chart  to  be  effective.  Consideration  should  be  given  to  using 
separate  control  charts  for  each  process  in  place  of  the  "GROUP"  chart. 

FORMULAE:  UCL  =  +3  LCL  =  -3 

Plot  point 1  =  max ( C  -  TAR  Cbar)  /  SGR ( TAR  Char) 

Plot  points  =  min ( C  -  TAR  Cbar)  /  SQR (TAR  Cbar) 

VARIABLES: 

C  =  number  of  defects  found  for  each  process 

TAR  Cbar  =  historical  average  of  defects  found  per  part 


7/3 


'-XflTimDOCO> 


ATTRIBUTES  CONTROL  |  Date/TIme 
CHART  FORM 


■mmnmmi 


T.O.  2G-GTCP85-53-7 
WP  004  00 


view  7-7 


OIA  A 

0.8635  to  0.8700  inch 

RAD  J 

0.010  to  0.020  inch 

!>'I A  3 

0.7372  to  0.7876  inch 

OIA  K 

0.094  to  0.096  inch 

OIA  C 

1.1570  tp  1.1574  inches 

OIH.  H 

0.590  tc  0.000  inch 

OiA  0 

1.624  to  1.625  inches 

OIH.  P 

1. m3  to  1  196  inches 

OiA  E 

0.8669  to  0.8674  inch 

DIA  Q 

1.3/5  inches  basic 

!)!M.  F 

3.750  inches  minimum 

OIH.  R 

1.027  to  1.037  inches 

OIH.  H, 

0.23  to  0.26  inch 

DIM.  S 

0.339  to  0,349  inch 

Figure  1.  Compressor  Shaft  Assembly  (Shaft  Assembly)  ■  Repair 
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b.  Repair  Diameters  A  through  E  by  Chrome  Plating  or  Plasma  Spraying. 

NOTE 

•  Remove  only  the  minimum  amount  of  base  metal  to  establish  shaft  centerline 
concentric  within  0.0002,  total  indicator  reading,  to  diameters  A  and  B. 

•  Rework  of  diameter  E  can  only  be  done  by  plasma  spray. 

•  Previous  chrome  plate  or  plasma  spray  must  be  removed  to  achieve  proper 
repair.  Chrome  plating  may  be  chemically  removed. 

•  Remove  only  the  minimum  amount  of  base  metal  to  clean  up  damage  and 
remove  old  chrome  plate  or  plasma  spray. 

•  Pre-grind  all  dimensions  0.050  to  0.070  inch  from  shoulders. 

(1)  Repair  diameter  A  by  chrome  plating. 

NOTE 

If  damage  is  not  removed  by  machining,  grinding  or  chemically  stripping 
diameter  A  to  0.857  inch  minimum,  plasma  spray  must  be  used. 

(a)  Machine,  grind  or  chemically  strip  diameter  A,  not  to  exceed  0.857  inch  minimum. 

(b)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(c)  Shot  peen  area  to  be  chrome  plated  in  accordance  with  MIL-S-13165  using  steel  shot  (53-101). 

(d)  Chrome  plate  surface  in  accordance  with  QQ-C-320,  Type  I  to  a  minimum  diameter  of  0.880 
inch. 

(e)  Final  machine  or  grind  diameter  A  maintaining  specified  limits.  Break  edges  of  diameter  A. 

(f)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(g)  Apply  corrosion  preventative  compound  (53-31A)  to  reworked  area. 

(h)  Balance  in  accordance  with  step  c. 
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(2)  Repair  in  diameter  A  by  plasma  spraying. 

(a)  Machine  or  grind  diameter  A,  not  to  exceed  0.839‘inch  minimum. 

(b)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(c)  Plasma  spray  in  accordance  with  T.O.  2-1-111  using  metal  spray  (53-100)  or  equivalent  to  a 
minimum  diameter  of  0.880  inch. 

(d)  Final  machine  or  grind  diameter  A  maintaining  specified  limits.  Break  edges  of  diameter  A. 

(e)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(f)  Apply  corrosion  preventative  compound  (53-31A)  to  reworked  area. 

(g)  Balance  in  accordance  with  step  c. 

(3)  Repair  diamecer  B  by  chrome  plating. 

(a)  Machine,  grind  or  chemically  strip  diameter  B,  not  to  exceed  0.775  inch  minimum. 

1  If  damage  is  not  removed  by  machining,  grinding  or  chemically  stripping  diameter  B  to  0.775 
inch  minimum,  plasma  spray  must  be  used. 

(b)  Perform  non-destructive  inspection  of-reworked  area  in  accordance  with  T.O.  33B-1-1. 

(c)  Shot  peen  area  to  be  chrome  plated  in  accordance  with  MIL-S-13165  using  steel  shot  (53-101). 

(d)  Chrome  plate  surface  in  accordance  with  QQ-C-320,  Type  I  to  a  minimum  diameter  of  0.797 
inch. 

(e)  Final  machine  or  grind  diameter  B  maintaining  specified  limits.  Break  edges  of  diameter  B. 

(f)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(g)  Apply  corrosion  preventative  compound  (53-31A)  to  reworked  area. 

(h)  Balance  in  accordance  with  step  c. 

(4)  Repr.ir  diameter  B  by  plasma  spraying. 

(a)  Machine  or  grind  diameter  B,  not  to  exceed  0.757  inch  minimum. 

(b)  Pvform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(c)  Plasma  spray  in  accordance  with  T.O.  2-1-111  using  metal  spray  (53-100)  or  equivalent  to  a 
minimum  diameter  of  0.797  inch. 

(d)  Final  machine  or  grind  diameter  B  maintaining  specified  limits.  Break  edges  of  diameter  B. 

(e)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(f)  Apply  corrosion  preventative  compound  (53-31  A)  to  reworked  area. 

(g)  Balance  in  accordance  with  step  c. 
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(5)  Repair  diameter  C  by  chrome  plating. 

(a)  Remove  three  pins  in  accordance  with  step  a(l). 

NOTE 

If  damage  is  not  removed  by  machining,  grinding  or  chemically  stripping 
diameter  C  to  1.145  inch  minimum,  plasma  spray  must  be  used. 

(b)  Machine,  grind  or  chemically  strip  diameter  C,  not  to  exceed  1.145  inches  minimum. 

(c)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(d)  Shot  peen  area  to  be  chrome  plated  in  accordance  with  MIL-S-13165  using  steel  shot  (53-101). 

(e)  Chrome  plate  surface  in  accordance  with  QQ-C-320,  Type  I  to  a  minimum  diameter  of  1.167 
inches. 

(f)  Final  machine  or  grind  diameter  C  maintaining  specified  limits.  Break  edges  of  diameter  C. 

(g)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(h)  Apply  corrosion  preventative  compound  (63-31A)  to  reworked  area. 

(i)  Replace  three  pins  in  accordance  with  steps  a(2)  through  (5). 

(j)  Balance  in  accordance  with  step  c. 

(6)  Repair  diameter  C  by  plasma  spraying. 

(a)  Remove  three  pins  in  accordance  with  step  a(l). 

(b)  Machine,  grind  or  chemically  strip  diameter  C,  not  to  exceed  1.127  inches  minimum. 

(c)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(d)  Plasma  spray  in  accordance  with  T.O.  2-1-111  using  metal  spray  (53-100)  or  equivalent  to  a 
minimum  diameter  of  1.167  inches. 

(e)  Final  machine  or  grind  diameter  C  maintaining  specified  limits.  Break  edges  of  diameter  C. 

(f)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(g)  Apply  corrosion  preventative  compound  (53-31A)  to  reworked  area. 

(h)  Replace  three  pins  in  accordance  with  step  a(2)  through  (5). 

(i)  Balance  in  accordance  with  step  c. 
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(7)  Repair  diameter  D  by  chrome  plating. 

(a)  Machine,  grind  or  chemically  strip  diameter  D,  not  to  exceed  1.612  inches  minimum. 

1  If  damage  is  not  removed  by  machining,  grinding  or  chemically  stripping  diameter  D  to  1.612 
inches  minimum,  plasma  spray  must  be  used. 

(b)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(c)  Shot  peen  area  to  be  chrome  plated  in  accordance  with  MIL-S-13165  using  steel  shot  (53-101). 

(d)  Chrome  plate  surface  in  accordance  with  QQ-C-320.  Type  I  to  a  minimum  diameter  of  1.635 
inches. 

(e)  Final  machine  or  grind  diameter  D  maintaining  specified  limits.  Break  edges  of  diameter  D. 

(f)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(g)  Apply  corrosion  preventative  compound  (53-31A)  to  reworked  area. 

(h)  Balance  in  accordance  with  step  c. 

(8)  Repair  diameter  D  by  plasma  spraying. 

(a)  Machine,  grind  diameter  D,  not  to  exceed  1.595  inches  minimum. 

(b)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(c)  Plasma  spray  in  accordance  with  T.O.  2-1-111  using  metal  spray  (53-100)  or  equivalent  to  a 
minimum  diameter  of  1.635  .  iches. 

(d)  Final  machine  or  grind  diameter  D  maintaining  specified  limits.  Break  edges  of  diameter  D. 

(e)  Perform  non-destructive  inspection  of  reworked  area  in  accordance'  with  T.O.  33B-1-1. 

(f)  Apply  corrosion  preventative  compound  (53-31A)  to  reworked  area. 

(g)  Balance  in  accordance  with  step  c. 

(9)  Repair  diameter  E  by  plasma  spraying.  (Do  not  chrome  plate  diameter  E.) 

(a)  Machine,  grind  diameter  E,  not  to  exceed  0.837  inch  minimum. 

v'o)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(c)  Plasma  spray  in  accordance  with  T.O.  2-1-111  using  metal  spray  (53-100)  or  equivalent  to  a 
minimum  diameter  of  0.877  inch. 

(d)  Final  machine  or  grind  diameter  E  maintaining  specified  limits. 

(e)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(f)  Apply  corrosion  preventative  compound  (53-31  A)  to  reworked  area. 

(g)  Balance  in  accordance  with  step  c. 
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c.  Balance  Compressor  Shaft  Assembly.  (See  figure  2.) 

NOTE 

Tools  called  out  in  the  following  procedure  are  for  use  on  a  standard  IS  or 
13S  Gisholt  balancing  machine. 

(1)  Balance  in  accordance  with  WP  003  00,  paragraph  7s.  Shaft  P/N  371690-10  can  be  balanced  as  a 
rotating  group  1AW  T.O.  2G-GTCP85-53-8,  WP  003  00. 

(2)  Using  256377-3  insert  to  support  first  stage  end  of  shaft  assembly  and  256377-11  insert  to  support 
second  stage  end  of  shaft  assembly,  secure  shaft  assembly  to  balance  machine. 

(3)  Balance  shall  be  accurate  within  0.0050  ounce-inch  in  planes  L  and  M. 

(4)  Material  may  be  removed  from  areas  within  specified  limits  to  obtain  balance. 


DIM.  T  0.750  inch  maximum  DIM.  V  0.062  inch  maximum 

DIM.  U  0.750  inch  maximum  DIM.  W  0.098  inch  maximum 

Figure  2.  Compressor  Shaft  Assembly  (Shaft  Assembly I  ■  llaluncing 

(5)  Apply  corrosion  preventative  compound  (53-31  A)  to  reworked  area. 

(6)  Tag  shaft  assembly  as  BALANCED  and  package  in  accordance  with  MIL-P-116  to  prevent 
damage. 
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HEIGHT  GAGE 
\ 


F-19A-8I64 


3.  Compressor  inlet  assembly  50.  First  stage  compressor 

4.  Packing  diffuser  assembly 

27.  Second  stage  diffuser  51.  Packing 

housing  assembly  56.  Second  stage  compressor 

28.  Packing  housing  assembly 

Figure  4.  Compressor  Components  Bore  Alignment  and  Check  Concentricity 
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d.  Compressor  Components  Bore  Alignment. 

(1)  Temporarily  install  second  stage  diffuser  housing  assembly  (27,  figure  4) 
on  281713-1  holder  assembly  with  bearing  bore  of  housing  assembly  fitting 
on  stepped  shoulder  of  holder  assembly. 

(2)  Attach  holder  plate  and  tighten  holder  nut  to  remove  excess  end  play. 

Second  stage  diffuser  housing  assembly  (27)  shall  be  free  to  rotate. 

(3)  Install  packing  (28)  and  second  stage  compressor  housing  assembly  (56)  on 
second  stage  diffuser  housing  assembly  (27)  and  secure  with  washers  and 
speed  nuts.  Tighten  speed  nuts  and  torque  to  20  to  25  inch-pounds. 

NOTE 

Each  housing  or  diffuser  may  be  installed  individ¬ 
ually  and  runout  accomplished  at  each  pilot  di¬ 
ameter  or  assembled  and  runout  accomplished  in  ac¬ 
cordance  with  steps  e.(l)  through  (7).  Runout  at 
each  bore  assembled  separately  shall  not  exceed 
0.004  inch. 

(4)  Install  first  stage  compressor  diffuser  assembly  (50)  and  packing  (51)  on 
second  stage  compressor  housing  assembly  (56)  with  flats  aligned  and  secure 
with  washers  and  speed  nuts.  Tighten  speed  nuts  and  torque  to  20  to  25 
inch-pounds. 

(5)  Align  oil  hole  in  compressor  inlet  assembly  (3)  with  oil  drain  hole  in 
second  stage  diffuser  housing  assembly  (27). 

(6)  Install  compressor  inlet  assembly  (3)  and  packing  (4)  on  first  stage  com¬ 
pressor  diffuser  assembly  (50)  and  secure  with  washers  and  speed  nuts. 
Tighten  speed  nuts  and  torque  to  20  to  25  inch-pounds. 

e.  Check  Concentricity  of  Components  Bore. 

(1)  Place  a  height  gage  on  a  flat  surface  plate  and  use  a  dial  indicator  to 
check  concentricity  of  bearing  bore  in  compressor  inlet  assembly  (3,  figure 
4). 

(2)  Concentricity  shall  be  within  0.006  inch  total  indicator  reading. 
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(3)  If  concentricity  cannot  be  obtained,  remove  attaching  washers  and  speed 
nuts  and  rotate  first  stage  compressor  diffuser  assembly  (50,  figure  4  con¬ 
tinued)  or  second  stage  compressor  housing  assembly  (56)  on  second  stage 
diffuser  housing  assembly  (27)  to  attain  best  possible  concentricity. 

(4)  When  satisfactory  alignment  has  been  obtained,  index  mark  all  components 
with  industrial  marking  ink  (53-52)  for  reference  at  final  assembly. 

(5)  Remove  height  gage  and  dial  indicator. 

(6)  Remove  washers  and  speed  nuts  and  separate  stackup.  Keep  all  components 
together  as  a  matched  set. 

(7)  Remove  second  stage  diffuser  housing  assembly  (27)  from  281713-1  holder 
assembly. 
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50.  First  stage  compressor  diffuser  assembly 
Figure  5.  First  Stage  Compressor  Diffuser  Assembly  Measurements 
(21  blank )/22 
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f.  Fir-.t  Stage  Compressor  Diffuser  Assembly  Measurements. 

NOTE 

If  dimension  F  has  been  determined  previously, 
proceed  to  step  g. 

(1)  Measure  thickness  of  first  stage  compressor  diffuser  assembly  (50,  figure 
5)  between  mounting  flange  surfaces  ^dpaPPPPptwes.  Record  maximum  thick¬ 
ness  as  dimension  A. 

(2)  Measure  thickness  of  mounting  flange  on  first  stage  side  (top)  of  first 

stage  compressor  diffuser  assembly  (50)  Record  maximum 

thickness  as  dimension  B. 

.  (3)  Subtract  dimension  B  from  dimension  A.  Record  as  dimension  D. 

(4)  Measure  thickness  of  mounting  flange  on  second  stage  side  (bottom)  of  first 

stage  compressor  diffuser  assembly  (50)  ajMMMMMdMvs.  Record  maximum 
thickness  as  dimension  C. 

(5)  Subtract  dimension  C  from  dimension  D.  Record  as  dimension  E. 

(6)  Divide  dimension  E  by  two  and  add  dimension  B.  Record  as  dimension  F. 

Formula:  A  -  B  =  D 
D  -  C  =  E 
E  +  2  +  B  =  F 

(7)  Retain  dimension  F  for  later  use. 
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F-I9A-7277 


27i  Second  stage  diffuser  56.  Second  stage  compressor 

housing  assembly  housing  assembly 

46.  Second  stage  impeller 
shroud  assembly 


Figure  6.  Determine  Thickness  of  Shims  Required  to  Align  Second  Stage 
Impeller  Shroud  Assembly  and  Second  Stage  Diffuser  Housing  Assembly 
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g.  Determine  Thickness  of  Shims  Required  to  Align  Second  Stage  Impeller  Shroud 
Assembly  and  Second  Stage  Diffuser  Housing  Assembly. 

(1)  Obtain  a  parallel  bar  of  known  thickness  for  use  in  steps  (2)  and  (7). 

(2)  Place  parallel  bar  on  flange  of  second  stage  diffuser  housing  assembly  (27, 
figure  6). 

(3)  Using  a  micrometer,  measure  depth  of  second  stage  diffuser  housing  assembly 
(27)  at  thM^fqRVPIf^pHaMfeiaHaarto  top  of  parallel  bar. 

(4)  Using  a  micrometer,  measure  the  thickness  of  plate  at 

and  add  maximum  dimension  to  measurement  of  step  (3). 

(5)  Record  highest  reading  as  dimension  A.  Dimension  A  shall  include  thickness 
of  parallel  bar. 

(6)  Temporarily  assemble  second  stage  compressor  housing  assembly  (56)  and 
second  stage  impeller  shroud  assembly  (46)  and  place  on  a  flat  surface  with 
second-stage  compressor  housing  assembly  (56)  downward. 

(7)  Place  parallel  bar  across  second  stage  impeller  shroud  assembly  (46). 


(8)  Measure  distance  from  parallel  bar  to  smooth  flange  of  second  stage  com¬ 
pressor  housing  assembly  (56)  at. 


(9)  Record  lowest  reading  as  dimension  B.  Dimension  B  shall  include  thickness 
of  parallel  bar. 


(10)  Subtract  dimension  B  from  dimension  A  and  add  0.005  inch.  Result  is 

thickness  of  shims  required  between  second  stage  impeller  shroud  assembly 
(46)  and  second  stage  compressor  housing  assembly  (56). 


(11) 


■"  1  ■  11  1  1  11  mi* 


ejtsnroud* 


Place  an  alignment  mark  oh  second  stage  impeller  shroud  assembly  (46, 
figure  6)  and  second  stage  compressor  housing  assembly  (56)  using  indus¬ 
trial  marking  ink  (53-52). 


(12)  Remove  second  stage  impeller  shroud  assembly  (46)  from  second  stage  com¬ 
pressor  housing  assembly  (56). 
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44.  Screw 

45.  Washer 

46.  Second  stage  impeller 
shroud  assembly 

47.  Second  stage  shroud  shim 

48.  Hut 

49.  Washer 

50.  First  stage  compressor 
diffuser  assembly 


51.  Packing 

52.  Screw 

53.  Washer 

54.  First  stage  impeller 
seal  assembly 

55.  Interstage  seal  assembly 

56.  Second  stage  compressor 
housing  assembly 


Figure  7.  Install  Second  Stage  Impeller  Shroud,  Second  Stage  Compressor 
Housing  and  First  Stage  Compressor  Diffuser  Assemblies 
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9.  ASSEMBLY. 

a.  Install  Second  Stage  Impeller  Shroud,  Second  Stage  Compressor  Housing  and 
First  Stage  Compressor  Diffuser  Assemblies. 

NOTE 

Ensure  that  high  metal  has  been  rencved  from  second 
stage  shroud  shims  (47,  figure  7).  Use  guide  pins 
when  installing  second  stage  shroud  shims  (47). 

(1)  Install  guide  pins  in  second  stage  compressor  housing  assembly.  Install 
thickness  of  second  stage  shroud  shim  (47)  determined  in  paragraph  C.g.(10) 
and  second  stage  impeller  shroud  assembly  (46)  on  second  stage  compressor 
housing  assembly  (56). 

(2)  Install  bolt  in  helicoil  until  locking  device  is  contacted.  Using  a  stan¬ 
dard  torque  wrench,  measure  frictional  torque  prior  to  installing  screws 
(44). 

NOTE 

Allow  2  to  4  hours  cure  time  to  sealing  compound 
(53-39)  at  room  temperature  prior  to  running 
engine. 

(3)  Apply  sealing  compound  (53-39)  to  threads  of  screws  (44). 

(4)  Install  screws  (44)  and  washers  (45). 

(5)  Tighten  screws  (44)  and  torque  to  20  to  25  inch-pounds  plus  frictional 
torque. 

(6)  Recheck  measurement  at  dimension  B,  figure  6.  Subtract  dimension  A  from 
dimension  B.  Result  shall  be  0.000  to  +0.005  inch.  Adjust  second  stage 
shroud  shims  (47,  figure  7),  if  necessary. 


WARNING 

Dry  ice  is  solid  C02  that  has  a  temperature  well 
below  zero  C  (-80°C).  Skin  contact  with  dry  ice 
will  cause  serious  low  temperature  burns.  Tempera¬ 
ture  resistant  gloves  and  apron  shall  be  used  when 
handling.  Carbon  dioxide  displaces  oxygen,  which 
can  cause  asphyxiation.  Use  only  in  a  well- 
ventilated  area. 

(7)  Place  interstage  seal  assembly  (55)  in  dry  ice  (53-43)  for  10  minutes. 
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(8)  Press  interstage  seal  assembly  (55,  figure  7  continued)  into  second  stage 
compressor  housing  assenbly  (56). 

(9)  Install  bolt  in  helicoil  until  locking  device  is  contacted.  Using  a  stan¬ 
dard  torque  wrench,  measure  frictional  torque  prior  to  installing  screws 
(52). 

NOTE 

Allow  2  to  4  hours  cure  time  to  sealing  compound 
(53-39)  at  room  temperature  prior  to  running 
engine. 

(10)  Apply  sealing  compound  (53-39)  to  threads  of  screws  (52). 

(11)  Install  first  stage  impeller  seal  assembly  (54)  and  secure  with  screws  (52) 
and  washers  (53). 

(12)  Tighten  screws  (52)  and  torque  to  25  to  30  inch-pounds  plus  frictional 
torque. 

(13)  Install  packing  (51)  in  groove  of  second  stage  compressor  housing  assembly 
(56).  • 

(14)  Install  first  stage  compressor  diffuser  assembly  (50)  on  second  stage  com¬ 
pressor  housing  assembly  (56)  aligning  index  marks. 

(15)  Secure  with  nuts  (48)  and  washers  (49). 

(16)  Tighten  nuts  (48)  and  torque  to  20  to  25  inch-pounds. 
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32.  Compressor  bearing  retainer  34.  Bearing 

33..  Compressor  bearing  shim  35,  Bearing  mount  assembly 

Figure  8.  Determine  Thickness  of  Shirps  Inquired  to  Obtain  0*002  to  0.005 
Inch  Gap  Between  Bearing,  and.  Compressor  Bearing  Retainer 
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b.  Determine  Thickness  of  Shims  Required  to  Obtain  0,002  to  0.005  Inch  Gap 
Between  Bearing  and  Compressor  Bearing  Retainer. 

CAUTION 


Use  clean  lint-free  gloves  when  handling  jet  engine 
anti-friction  bearings  to  prevent  damage  to  bearing 
surfaces  from  fingerprints. 

NOTE 

Ensure  slot  in  bearing  (34,  figure  8)  is  aligned 
with  pin  in  bearing  mount  assembly  (35)  when 
installed. 

(1)  Install  bearing  (34)  into  bearing  mount  assembly  (35). 

(2)  Measure  from  face  of  bearing  (34)  to  mounting  surface  of  bearing  mount  as¬ 
sembly  (35).  Record  as  dimension  A. 

(3)  Measure  from  mounting  surface  flange  of  compressor  bearing  retainer  (32)  to 
edge  (lip)  of  compressor  hearing  retainer  (32).  Record  as  dimension  B. 

NOTE 

If  0.001  to  0.003  inch  clearance  cannot  be  ob¬ 
tained,  replace  parts  as  required  to  obtain  proper 
clearance. 

(4)  Subtract  dimension  A  from  dimension  B,  If  difference  is  between  0.001  and 
0.003  inch,  compressor  bearing  shims  (33)  are  not  required. 

Formula:  B  -  A  +  0.002  inch  =  Compressor  bearing  shims  (33)  ±0.001  inch 

(5)  Select  required  thickness  of  compressor  bearing  shims  (33). 
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27. 

Second  stage  diffuser 

33. 

Compressor  bearing  shim 

housing  assembly 

34. 

Bearing 

30. 

Externally  relieved  bolt 

35. 

Bearing,  mount  assembly 

31. 

Washer 

37. 

Compressor  bearing  shim 

32. 

Compressor  bearing  retainer 

38. 

Compressor  seal  assembly 

Figure  9.  Install  Compressor'  Sea;!  Assembly 
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c.  Install  Compressor  Seal  Assembly. 

(1)  Install  0.062  inch  trial  thickness  of  compressor  bearing  shim  (37,  figure  9)  in  place  oh  second 
stage  diffuser  housing  assembly  (27). 


CAUTION 


Use  clean  lint-free  gloves  when  handling  jet  engine  anti-friction  bearings  to 
prevent  damage  to  bearing  surfaces  from  fingerprints. 

(2)  Install  assembled  bearing  (34)  and  bearing  mount  assembly  (35)  in  second  stage  diffuser  housing 
assembly  (27)  making  sure  all  holes  are  aligned. 

(3)  Install  compressor  bearing  shims  (33)  if  required  and.  compressor  bearing  retainer  (32)  in  bearing 
mount  assembly  (35). 


NOTE 

When  installing  dummy  stator  portion  of  compressor  seal  assembly  (38), 
ensure  chamfer  edge  is  toward  second  stage  diffuser  housing  assembly. 

(4)  Install  dummy  stator  portion  of  compressor  seal  assembly  (38)  on  forward  side  of  second  stage 
diffuser  housing  assembly  (27). 

(5)  Secure  with  six  externally  relieved  bolts  (30)  and  washers  (31).  Tighten  externally  relieved  bolts 
(30)  and  torque  to  20  to  30  inch-pounds. 


CAUTION 


Use  clean  lint-free  gloves  when  handling  jet  engine  carbon  seals  to  prevent 
damage  to  seal  surfaces  from  fingerprints, 

(6)  Install  rotor  portion  of  compressor  seal  assembly  (38)  with  flat  face  upward. 
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^Key  to  Figure  10 

16.  Nut  27.  Second  stage  diffuser 

26.  Washer  housing  assembly 

29.  Second  stage  impeller 


d.  Install  Second  Stage  Impeller. 

(1)  Note  dimension  stamped  on  281715-1  gage  assembly  (dummy  shaft).  Record  as 
dimension  K  and  retain  for  later  use. 

(2)  Install  second  stage  impeller  (29,  figure  10)  in  second  stage  diffuser 
housing  assembly  (27). 

(3)  Carefully  lower  assembled  second  stage  compressor  housing  assembly  aM 
first  stage  compressor  diffuser  assembly  into  place  over  second  stage  dif¬ 
fuser  housing  assembly  (27). 

(4)  Align  index  marks  on  housing  assemblies. 

(5)  Install  281715-1  gage  assembly  (dummy  shaft)  in  second  stage  impeller  (29). 

(6)  Secure  second  stage  compressor  housing  assembly  to  second  stage  diffuser 
housing  assembly  (27)  using  washers  (26)  and  speed  nuts. 

(7)  Place  assembled  housing  assemblies  on  their  sides  and  install  nut  (16). 
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33  IS  32 


16.  Nut 

29.  Second  stage  impeller 

32.  Compressor  bearing  retainer 

33.  Compressor  bearing  shim 


46.  Second  stage  impeller 
shroud  assembly 
50.  First  stage  compressor 
diffuser  assembly 


Figure  11.  Determine  Thickness  of  Shims  Required  for  Clearance  Between 
Second  Stage  Impeller  and  Second  Stage  Impeller  Shroud  Assembly 
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e.  Determine  Thickness  of  Shims  Required  for  Clearance  Between  Second  Stage  Impeller  and  Second 
Stage  Impeller  Shroud  Assembly. 

(1)  Place  assembled  housing  assemblies  on  a  flat  surface  with  first  stage  compressor  diffuser 
assembly  (50,  figure  11)  down. 

(2)  Rotate  281715-1  gage  assembly  (dummy  shaft)  to  check  for  slight  tick  between  second  stage 
impeller  shroud  assembly  (46)  and  second  stage  impeller  (29). 

NOTE 

All  measurements  shall  be  taken  at  notch  mark  on  281715-1  gage  assembly 
(dummy  shaft). 

(3)  Using  a  depth  micrometer,  measure  from  top  surface  of  compressor  bearing  retainer  (32)  through 
a  mounting  hole  to  backface  of  second  stage  impeller  (29).  Record  as  dimension  A.  Note  position 
and  location  where  dimension  A  was  taken.  Remove  one  externally  relieved  bolt  (30,  figure  9). 

(4)  Using  280190  adapter,  tighten  nut  (16,  figure  11)  and  torque  to  450  to  500  inch-pounds. 

NOTE 

The  ideal  clearance  between  second  stage  impeller  (29)  and  second  stage 
impeller  shroud  (46)  is  0.014  to  0.016  inch. 


CAUTION 


Dimension  B  shall  be  taken  in  the  same  position  and  location  as  dimension  A 
was  taken.  If  not,  results  of  second  stage  impeller  (29)  to  second  stage 
impeller  shroud  assembly  (46)  clearance  will  be  affected. 

(5)  Measure  from  top  surface  of  compressor  bearing  retainer  (32)  to  backface  of  second  stage 
impeller  (29).  Record  as  dimension  B. 

.(6)  Subtract  dimension  B  from  dimension  A  and  subtract  0.010  to  0.020  inch. 

Formula.  A  -  B  (0.010  to  0.020  inch)  =  compressor  bearing  shims  (33). 

(7)  Add  or  remove  compressor  bearing  shims  (33)  as  required  to  obtain  0.010  to  0.020  inch  clearance 
between  second  stage  impeller  (29)  and  second  stage  impeller  shroud  assembly  (46). 

NOTE 

Repeat  steps  (1)  through  (7)  if  compressor  bearing  shims  (33)  are  added  or 
removed. 
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Figure  12.  Determine  Thickness  of  Shims  Required  for  Alignment  of  First  Stage  Compressor  Impeller  Assembly  in  First  Stage 

Compressor  Diffuser  Assembly 
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f.  Determine  Thickness  of  Shims  Required  for  Alignment _pf  First  Stage  Compressor  Impeller  Assembly 
in  First  Stage  Compressor  Diffuser  Assembly. 

(1)  Invert  assembled  housing  assemblies  and  place  on  257978-1  holder  assembly  with  holder  pilot 
supporting  281715-1  gage  assembly  (dummy  shaft)  and  with  first  stage  compressor  diffuser 
assembly  (50,  figure  12)  upward. 

(2)  Place  parallel  bar  of  known  thickness  across  mounting  flange  of  first  stage  compressor  diffuser 
assembly  (50). 


(3)  Using  a  depth  micrometer,  measure  from  top  of  parallel  bar  to  top  of  281715-1  gage  assembly 
(dummy  shaft). 


(5)  Subtract  thickness  of  parallel  bar  from  average  reading.  Record  as  dimension  L. 


(6)  Record  dimension  stamped  on  281715-1  gage  assembly  (dummy  shaft)  as  dimension  K. 

(7)  Add  dimension  K  to  dimension  L.  Record  as  dimension  M. 

(8)  Subtract  dimension  F,  as  recorded  in  step  8f(6),  from  dimension  M.  Record  as  dimension  X. 

(9)  Subtract  dimension  X  from  dimension  J  recorded  in  paragraph  8a(5).  Record  as  dimension  Y. 

(10)  Record  total  as  dimension 
Z.  Dimension  Z  equals  total  thickness  of  shims  (17)  required. 

Formula:  L  +  K  =  M 
M  -  F  =  X 
j  _  X  —  y 

Y  +  (0.005  to  0.010  inch)  =  Z 
Z  =  Total  thickness  of  shims  (17) 

(11)  Record  thickness  of  shims  (17)  for  later  use. 
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Figure  13.  Separate  Assembled  Housing  Assemblies 
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g.  Separate  Assembled  Housing  Assemblies. 

(1)  Using  280190  adapter,  remove  nut  (16,  figure  13). 

(2)  Remove  281715-1  gage  assembly  (dummy  shaft)  and  second  stage  impeller  (29). 

(3)  Remove  speed  nuts  and  washers  (26). 

(4)  Carefully  lift  assembled  second  stage  compressor  housing  assembly  and  firs  tage  compressor 
diffuser  assembly  from  second  stage  diffuser  housing  assembly  (27). 

NOTE 

Retain  second  stage  impeller  (29)  and  rotating  group  with  housing  assemblies 
as  it  is  now  a  measured  and  matched  component. 

(5)  Remove  second  stage  impeller  (29). 

(6)  Remove  rotor  off  compressor  seal  assembly  (38).  I 

(7)  Remove  temporarily  installed  externally  relieved  bolts  (30),  washers  (31),  compressor  bearing 
retainer  (32,  figure  9),  compressor  bearing  shims  (33,  37),  assembled  bearing  mount  assembly  (35), 
bearing  (34)  and  dummy  stator  of  compressor  seal  assembly  (38,  figure  13)  from  second  stage 
diffuser  housing  assembly  (27). 
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Figure  14.  Install  Compressor  Seal  Rotor 
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h.  Install  Compressor  Seal  Rotor. 


WARNING 


Lube  oil  may  contain  tricresyl  phosphate.  This  ad¬ 
ditive  is  poisonous  and  can  be  readily  absorbed 
through  the  skin,  flake  certain  that  this  oil  does 
not  remain  on  the  skin.  The  oil  may  burn  if  ex¬ 
posed  to  heat  or  flames.  Use  only  in  a  well- 
ventilated  area.  Neoprene  gloves  and  face  shield/ 
safety  goggles  shall  be  worn. 

CAUTION 


Use  clean  lint-free  gloves  when  handling  jet  engine 
carbon  seals  and  anti-friction  bearings  to  prevent 
damage  to  seal  and  bearing  surfaces  from 
fingerprints. 

(1)  Apply  a  light  film  of  oil  (53-62)  to  dummy  rotor  portion  of  compressor  seal 
assembly  (38,  figure  14). 

(2)  Install  compressor  seal  assembly  (38)  into  second  stage  diffuser  housing 
assembly  (27). 

(3)  Install  assembled  bearing  (34,  figure  9),  bearing  mount  assembly  (35),  com¬ 
pressor  bearing  shims  (33,  37),  compressor  bearing  retainer  (32)  and  secure 
to  compressor  seal  assembly  (38,  figure  14)  with  washers  (31)  and  exter¬ 
nally  relieved  bolts  (30). 

(4)  Tighten  externally  relieved  bolts  (30)  and  torque  to  20  to  25  inch-pounds. 
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16.  Nut 

29.  .Second  stage  impel  1 

17.  Shim 

39.  Interstage  air  duct 

25,  Nut 

40.  Screw 

26.  Washer 

41.  Washer 

27.  Second  stage  diffuser 

42,  Gasket 

housing  assembly 

20.  Packing 

43.  Gasket 

Figure  15.  Install  Rotating  Assembly 
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Install  Rotating  Assembly. 


NOTE 

Duct  Part  No.  372696  is  manufactured  by  two  (2)  methods:  rough  texture 
and  smooth  in  appearance.  Select  a  set  of  either  type.  'Do  not  mix.' 

(1)  Install  interstage  air  ducts  (39,  figure  15)  and  gaskets  (42,  43).  Ensure  that  interstage  air  duct 
(39)  passages  are  aligned  with  mating  passages. 

NOTE 

Each  insert  for  screws  (40)  shall  have  a  minimum  of  5  inch-pounds  frictional 
torque. 

(2)  Install  bolt  in  helicoil  until  locking  device  is  contacted,  using  a  standrad  torque  wrench,  measure 
frictional  torque  prior  to  installing  screws  (40). 

NOTE 

Use  only  screws  (49)  w:lh  a  new  or  like  new  internal  wrenching  heads  and 
allow  2  to  4  hours  cure  lime  to  sealing  compound  (53-39)  at  room  temperature 
before  running  engine. 

(3)  Apply  sealing  compound  (53-39)  to  threads  ofiscrews  (40). 

(4)  Secure  interstage  air  ducts  (39)  with  screws  (40)  and  washers  (41). 

(5)  Using  281714-1  adapter  assembly,  tighten  screws  (40)  and  torque  to  30  to  35  inch-pounds  plus 
frictional  torque. 


WARNING 


Handling  hot  items  presents  a  serious  burn  potential.  Non-asbestos  heat 
resistant  gloves  shall  be  worn. 

(6)  Place  second  stage  impeller  (29)  in  an  oven  heated  to  400°F  (204°C)  for  approximately  15  minutes. 


WARNING 


Dry  ice  is  solid  GO2  that  has  a  temperature  well  below  zero  C  (-80°C).  Skin 
contact  with  dry  ice  will  cause  serious  low  temperature  burns.  Temperature 
resistant  gloves  and  apron  shall  be  used  when  handling.  Carbon  dioxide 
displaces  oxygen  which  can  cause  asphyxiation.  Use  only  in  a  well-ventilated 
area. 

(7)  Place  rotating  assembly  in'dry  ice  (53-43)  for  approximately  10  minutes. 
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(8)  Install  rotating  assembly  on  257978-1  holder  assembly  with  first  stage  compressor  impeller 
assembly  downward  and  281508-1  pilot  (part  of  holder  assembly)  placed  on  compressor  shaft 
assembly. 

(9)  Coat  splines  of  compressor  shaft  assembly  with  grease  (53-48 A).  Carefully  guide  assembled 
second  stage  compressor  housing  assembly  and  first  stage  compressor  diffuser  assembly  onto 
compressor  shaft  assembly.  Remove  pilot. 

(10)  Install  thickness  of  shim  (17,  figure  15  continued),  determined  in  step  f(10),  onto  second  stage 
impeller  mounting  shoulder  of  compressor  shaft  assembly. 

(11)  Hold  heated  second  stage  impeller  (29)  with  gloves  and  press  second  stage  impeller  (29)  onto 
compressc  •  shaft  assembly. 

(12)  Remove  assembled  compressor  components  from  holder  assembly. 

NOTE 

Ensure  packing . (28)  Jias  .been  installed  on  second  stage  compressor  housing 
assembly. 

(13)  Install  second  stage  diffuser  housing  assembly  (27)  on  281726-1  adapter  assembly  and  257978-1 
holder  assembly. 


j  CAUTION  { 

Ensure  that  index  marks  on  housing  assemblies  are  aligned  to  maintain 
previously  checked  concentricity  of  bearing  bores. 

(14)  Carefully  place  assembled  compressor  components  in  second  stage  diffuser  housing  assembly 
(27),  allowing  compressor  shaft  assembly  to  start  into  bearing  and  allowing  studs  to  start  into 
holes  of  second  stage  compressor  housing  assembly. 


CAUTION 


Bearing  in  second  stage  diffuser  housing  assembly  shall  be  supported  to 
prevent  bearing  damage  during  installation  of  compressor  components. 

(15)  Use  a  rubber  mallet  to  drive  compresor  shaft  assembly  into  bearing. 

NOTE 

Allow  2  to  4  hours  cure  time  to  sealing  compound  (53-39)  at  room 
temperature  before  running  engine. 

(16)  Apply  sealing  compound  (53-39)  on  stud  threads  and  install  nuts  (25)  and  washers  (26). 
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20.  Wheel 

21.  Inducer 


22.  Shim 

24.  Compressor  shaft 


Figure  1.  Impel ler  Assembly  and  Compressor  Shaft  Assembly  Measurements 
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8.  PREASSEMBLY. 

a.  Impeller  Assembly  and  Compressor  Shaft  Assembly  Measurements. 

(1)  Measure  thickness  of  hub  of  wheel  (20,  figure  1).  Record  as  dimension  E. 
Divide  dimension  E  by  two  and  record  as  dimension  E/2. 

(2)  Measure  thickness  of  hub  of  (first  stage)  inducer  (21)  (inducer  with  large 
chamfer  on  inside  diameter  of  end  of  hub).  Record  as  dimension  F. 

(3)  Measure  length  of  compressor  shaft  (24)  between  mounting  shoulders  for  im¬ 
peller  assembly  and  second  stage  impel  ler«^f^»SWWP8K^t!8C^.  Record 
average  length  as  dimension  H. 

(4)  Measure  thickness  of  shim  (22).  Record  as  dimension  G. 

NOTE 

Average  dimension  0  is  5.520  +  0.010  -  0.020 
inches. 

(5)  Add  dimensions  E/2,  F,  G  and  H.  Record  as  dimension  J.  This  dimension  re¬ 
presents  the  distance  from  centerline  of  impeller  assembly  to  mounting 
shoulder  of  second  stage  impeller. 

Formula:  E/2  +  F  +  G  +  H=  J 

(6)  Tag  measured  parts  with  dimension  0  for  later  use. 
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19  (REF)  21  (REF) 


18.  Round  plain  nut 

21. 

Inducer 

19.  Inducer 

22. 

Shim 

20.  Wheel 

24. 

Compressor  shaft 

Figure  2.  Assemble  First  Stage  Compressor  Impeller  Assembly 
and  Compressor  Shaft  Assembly  (Rotating  Assembly) 
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b.  Assemble  First  Stage  Compressor  Impeller  Assembly  and  Compressor  Shaft  Assem¬ 
bly  (Rotating  Assembly).  — 

(1)  Install  shim  (22,  figure  2)  on  compressor  shaft  (24). 

(2)  For  first  stage  compressor  impeller  assanbly,  align  index  marks  on  inducers 
(19,  21)  and  wheel  (20).  For  first  stage  compressor  assembly  with  no  visi¬ 
ble  index  marks,  select  the  relative  position  of  the  blades  of  inducers 
(19,  21)  and  wheel  (20)  in  accordance  with  section  B-B,  figure  2. 


WARNING 

Handling  hot  items  presents  a  serious  burn 
potential.  Non-asbestos  heat  resistant  gloves 
shall  be -worn.  • 

NOTE 

To  ease  the  installation  of  the  first  stage  com¬ 
pressor  impeller  assembly  (19,  20,  21)  on  the  com¬ 
pressor  shaft  (24),  the  compressor  impeller  assem¬ 
bly  may  be  heated. 

(3)  Place  the  first  stage  compressor  impeller  assembly  (19,  20,  21)  in  an  oven 
heated  to  400°F  (204°C)  for  10  to  15  minutes. 

(4)  Remove  first  stage  compressor  impeller  assembly  (19,  20,  21)  from  oven. 

(5)  Ensure  first  stage  compressor  impeller  assembly  (19,  20,  21)  components  are 
properly  aligned  in  accordance  with  section  B-B,  figure  2. 

NOTE 

Inducer  (21). has  a  large  chamfer  on  the  inside  di¬ 
ameter  of  the  hub  end  which  shall  be  installed  to¬ 
wards  shim  (22)  installed  on  compressor  shaft  (24) 
shoulder. 

(6)  Install  first  stage  compressor  impeller  assanbly  (19,  20,  21)  over  splines 
on  compressor  shaft  (24)  with  inducer  (21)  toward  shim  (22). 

(7)  Allow  assembled  first  stage  compressor  impeller  assembly  (19,  20,  21),  shim 
(22)  and  compressor  shaft  (24)  to  cool  to  room  temperature. 

(8)  Ensure  first  stage  compressor  impeller  assembly  (19,  20,  21)  is  aligned  in 
accordance  with  section  B-B,  figure  2  and  install  r^und  plain  nut  (18)  on 
compressor  shaft  (24)  finger  tight. 
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Rotating  Assembly  Runout  and  Balance  Procedures. 

(1)  Rotating  assembly  runout.  (See  figure  3.) 

(a)  Install  rotating  assembly  in  281717-1  holder  assembly  and  tighten  holder  nut  finger  tight. 

(b)  Install  281717-1  holder  assembly  in  a  hydraulic  press.  Apply  a  clamping  force  of  2000  pounds 
and  tighten  holder  nut  finger  tight. 

(c)  Release  the  2000  pounds  clamping  force  and  remove  281717-1  holder  assembly  from  hydraulic 
press. 

(d)  Using  284327-1-1  adapter  assembly,  tighten  round  plain  nut  (18,  figure  2)  and  torque  to  !)5  to 
105  foot-pounds. 

(e)  Install  281717-1  holder  assembly  in  a  hydraulic  press.  Apply  a  clamping  force  of  2000  pounds 
and  loosen  holder  nut. 

(0  Release  the  2000-pounds  clamping  force  and  remo\e  281717-1  holder  assembly  from  hydraulic- 
press. 

(g)  Remove  rotating  assembly  from  281717-1  holder  assembly. 

(h)  Using  a  surface  plate  and  v-blocks,  support  the  rotating  assembly  on  balancing  diameters  A 
and  B,  figure  3. 

(i)  Using  a  dial  indicator  supported  from  the  surface  plate,  check  rotating  assembly  compressor 
shaft  (24,  figure  2)  at  a  point  immediately  adjacent  to  the  first  stage  impeller  assembly  shims 
(22). 

(j)  11  I  WffiWiWiWiwi - i — »  '-‘  il ''m 

(k)  If  runout  is  within  specified  limits  proceed  to  step  (r).  If  runout  is  excessive,  repeal  steps  (a), 
(b),  (c)  and  proceed  to  step  (1). 

(l)  Using  284327-1-1  adapter  assembly,  loosen  round  plain  nut  (18). 

(m)  Repeat  steps  (e),  (f),  (g)  and  proceed  to  step  (n). 

(n)  Remove  round  plain  nut  (18)  from  compressor  shaft  (21). 

,  NOTE 

First  stage  compressor  impeller  assembly  may  be  rotated  on  compressor 
shaft  (24,  figure  2  continued)  splines  any  number  of  teeth  and/or  degrees  in 
either  direction  provided  the  specified  requirements  of  section  H-B.  figure  2 
and  steps  (b)  through  (j)  are  maintained. 

(o)  Raise  first  stage  compressor  impeller  assembly  from  compressor  .shaft  (24)  splines  and  rotate. 

NOTE 

Ensure  first  stage  compressor  impeller  assembly  (l'.l,  21).  21)  components  arc- 
aligned  in  accordance  with  section  B-B,  figure  2. 

(p)  Reinstall  the  first  stage  compressor  impeller  assembly  (li),  20.  21)  on  splines  of  compressor 
shaft  (24)  and  secure  with  round  plain  nut  (18)  lightened  finger  light. 

(q)  Repeat  steps  (a)  through  (j)  and  (1)  through  (p)  until  requirements  oT  step  (j)  are  met. 

(r)  Repeat  steps  (e),  (D,  (g). 

(s)  Using  2S 1327-1-1  adapter  assembly,  remove  round  plain  nut  (18). 
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CAUTION 


Do  not  apply  sealing  compound  (53-38)  to  threaded  area  of  compressor  shaft 
(24)  or  to  threads  of  round  plain  nut  (18). 

NOTE 

Ensure  cavity  between  inside  diameter  of  first  ..age  compressor  impeller 
assembly  (19,  20,  21)  and  outside  diameter  of  compressor  shaft  (24)  is  filled 
with  sealing  compound  (53-38)  to  just  below  threads  of  compressor  shaft  (24). 

(t)  Using  an  eye  dropper,  fill  the  cavity  between  inside  diameter  of  first  stage  compressor  impel¬ 
ler  assembly  (19,  20,  21)  and  outside  diameter  of  compressor  shaft  (21)  with  sealing  compound 
(53-38).  Ensure  no  sealing  compound  (53-38)  is  applied  to  threads  of  compressor  shaft  (2-1). 

(u)  Reinstall  round  plain  nut  (18)  on  compressor  shaft  (24). 

(v)  Repeat  steps  (d)  through  (g). 
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(w)  Remove  excess  sealing  compound  (53-38)  from  the  rotating  assembly  and  allow  rotating 

assembly  to  stand  in  a  vertical  position  with  the  impeller  assembly  upward  for  a  minimum  of 
10  minutes. 


WARNING 


Handling  hot  items  presents  a  serious  bum  potential.  Non-asbestos  heat 
resistant  gloves  shall  be  worn. 

(x)  Maintain  the  vertical  position  with  the  impeller  up  and  place  the  rotating  assembly  in  an  oven 
heated  to  260-290°F  (126-143°C)  for  a  minimum  of  1  hour. 


WARNING 


Handling  hot.items  presents  a  serious  bum  potential.  Non-asbestos  heat 
resistant  gloves  shall  be  worn. 

(y)  Remove  rotating  assembly  from  oven  and  place  on  a  suitable  bench  maintaining  the  vertical 
position  with  the  impeller  up.  Allow  to  cool  to  room  temperature. 

(z)  Using  a  surface  plate  and  v-blocks,  support  the  rotating  assembly  on  balancing  diameters  A 
and  B,  figure  3. 

(aa)  Using  a  dial  indicator  supported  from  the  surface  plate,  check  rotating  assembly  compressor 
shaft  (24,  figure  2)  at  a  point  immediately  adjacent  to  the  first  stage  impeller  assembly  shims 
(22). 

(ab)  mm  ftmrPWCSMMMHM  If  runout  is  within 

specified  limits,  proceed  to  step  (af).  If  runout  is  excessive  repeat  steps  (a),  (b),  (c)  and  (n). 
Proceed  to  step  (ac). 

(ac)  Remove  first  stage  compressor  impeller  assembly  (19,  20,  21)  from  compressor  shaft  (24). 

(ad)  Clean  sealing  compound  (53-38)  from  the  first  stage  compressor  impeller  assembly  (19,  20,  21) 
bore,  compressor  shaft  (24)  and  shims  (22)  in  accordance  with  T.O.  2G-GTCP85-53-5. 

(ae)  Repeat  steps  (p)  through  (ab). 

(af)  Mark  dimension  J  recorded  in  step  a.(5)  with  industrial  marking  ink  (53-52). 
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(2)  Balance  rotating  assembly. 


NOTE 

Tools  called  out  in  the  following  procedures  are  for  use  with  a  standard  IS  or 
13S  Gisholt  balancing  machine. 

(a)  Place  256377-3  insert  assembly  on  balancing  diameter  A,  figure  3  and  256377-11  insert  assem¬ 
bly  on  balancing  diameter  B. 

(b)  Install  rotating  assembly,  256377-S  insert  assembly  and  256377-11  insert  assembly  on  balanc¬ 
ing  machine. 


CAUTION 


Do  not  allow  the  rotating  assembly  to  rub  the  supports  or  half  bushing  ends. 

Keep  the  rotating  assembly  level  and  use  end  stops  to  prevent  rubbing. 

(c)  Using. 284383-1-1  driver  assembly,  spin  the  rotating  assembly  on  the  balancing  machine. 
Record  the  amount  of  the  unbalance  and  locate  the  angles  of  planes-U  and  V,  figure  3. 

(d)  . . . 

(f)  Remove  the  rotating  assembly  from  the  balancing  machine.  _ 
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WARNING 

Grinding  operations  create  metal  particles  which 
may  enter  the  eye.  Wearing  of  goggles/face  shield 
is  required.  Ventilation  requirements  will  be 
determined  by  the  base  Bioenvironmental  Engineers. 

Respiratory  protection  will  be  determined  by  the 
base  Bioenvironmental  Engineers. 

Machining  operations  create  metal  particles  which 
could  enter  the  eye.  Safety  goggles  shall  be  worn. 

NOTE 

All  surfaces  where  material  is  removed  must  blend 
smoothly  and  have  a  surface  finish  of  63  micro¬ 
inches  or  better.  Corners  and/or  edges  must  not  be 
sharper  than  0.005  to- 0.015  inch  radius. 

.(g)  Machine  or  grind  vO  remove  material  from  planes  U  and  V,  figure  3,  as 

required.  Remove  material  in  the  following  sequence  steps  (h),  (i),  (j)  at 
the  locations  recorded’ in  step  (c). 

(h)  Remove  material  from  wheel  in  area  1  until  balance  is  0.007  ounce-inch. 

(i)  Remove  material  from  area  2  within  limits  of  dimension  BL. 

(j)  Remove  material  from  area  4  within  limits  of  dimension  BM. 

NOTE 

Use  281461-1  filing  assembly  for  best  results  and 
control  of  material  removal  from  detail  A. 

(k)  Using  281461-1  filing  assembly,  remove  material  from  area  3  within  limits 
of  detail  A. 

(l)  Recheck  balance  in  accordance  with  steps  (b)  through  (e). 

(m)  Remove  the  rotating  assembly  from  the  balancing  machine. 

(n)  Perform  nor.-destructive  inspection  of  reworked  area  in  accordance  with  T.O. 
33B-1-1. 

(o)  Corrosion  treat  reworked  area  in  accordance  with  T.O.  1-1-2. 

(p)  Tag  rotating  assembly  as  BALANCED  and  package  in  accordance  with  MIL-P-116. 
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(3)  Install  new  exducer.  (See  figure  3,  sheet  2.) 

(a)  Check  exducer  blade  leading  edge  to  see  if  corner  has  been  removed.  Those  exducers  not 
having  corner  removed  will  be  reworked  maintaining  specified  limits  of  dimension  BQ  and 
angle  BR  prior  to  being  installed  on  turbine  wheel. 

(b)  Stack  parts,  wheel,  exducer  and  new  ring  and  tap  with  soft  hammer  to  ensure  ail  parts  are 
properly  seated. 

(c)  Check  for  parallelism.  P.otate  exducer  on  wheel  to  get  best  parallel  position. 

(d)  Align  thr  wheel,  ring  and  exducer  in  287216-1-1  holder  and  driver  assembly  so  that  misalign¬ 
ment  of  wheel  and  exducer  blades  is  within  limits  of  dimension  X. 

(e)  Recheck  parallelism  and  tap  exducer  to  assure  all  parts  are  p;operly  seated. 


CAUTION 


Do  net  exceed  200,000  pounds  force. 

(0  Press  assembly  together  by  gradually  applying  an  axial  force  to  a  maximum  of  200,000  pounds 
force.  Press  in  one  continuous  operation  at  a  minimum  pressing  rate  of  30  seconds  to  speci¬ 
fied  limits. 

(g)  Dimension  X  is  measured  at  four  equally  spaced  locations  around  circumference  of  rotating 
assembly.  Dimension  X  shall  be  within  specified  limits. 

(h)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(i)  Apply  corrosion  preventative  compound  (53-31  A)  to  reworked  area. 

(j)  When  exducer  and  wheel  are  assembled,  machine  or  grii.d  contour  of  exducer  blades  to  wheel 
vanes  using  table  of  coordinates. 

(k)  Balance  in  accordance  with  step  h. 

h.  Balance  Turbine  Rotating  Assembly.  (See  figure  4.) 

NOTE 

Tools  called  out  in  the  following  procedure  are  for  use  on  a  standard  IS  or 
13S  Gisholt  balancing  machine.  Equivalent  balancing  machines  and  applicable 
tooling  may  be  used. 

(1)  Deleted. 

(2)  Using  280994  support  assembly,  mount  turbine  rotating  assembly  in  balance  machine. 

4jjp0fl?on-jet  air  type  balancing  machines  are  to  be  rotated  at  approximately  1200  rpm. 

(4)  BafcH.ii  jlwll'bL bccBRHB WffffIBHEPW Uinuc'liiilr'ln  tiI.uiu  M  m  >1  'i 

(5)  Material  may  be  removed  to  obtain  balance  in  the  following  sequence. 

(a)  Material  may  be  removed  from  surface  C  (area  1)  within  limits  shown. 

1  All  surfaces  where  material  has  been  removed  shall  blend  smoothly  and  have  a  surface  finish 
of  32  microinches  or  better.  Corners  of  edges  shall  not  be  sharper  than  0.015  inch  radius. 

(b)  Material  may  be  removed  from  surface  K  (area  2)  within  limits  shown. 

1  All  surfaces  where  material  has  been  removed  shall  blend  smoothly  and  have  a  surface  finish 
of  32  microinches  or  belter.  Corners  of  edges  shall  not  be  sharper  than  0.015  inch  radius. 

(6)  Apply  corrosion  preventative  compound  (53-31  A)  to  reworked  area. 

(7)  Package  in  accordance  with  MIL-P-lKi  to  prevent  damage. 
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DIA  A  0.9844  to  0.9846  Inch 

DIM.  H  3.950  to  3.975  inches 

DIA  CA  1.30  inches  minimum 

DIM.  CB  0.25  inch,  maximum 

RAD  CC  0.250  Inch  minimum 


DIM.  CD  0.125  inch  maximum 
DIM.  CE  0.298  inch  maximum 
DIA  CF  3.000  inches  minimum 
RAD  CG  0.250  inch  minimum 
DIM.  MV  0.060  inch  maximum 


Fi/jurc  •!.  Turbine  Rotating  Assembly  iRnUilini’  Assembly!  ■  Rnluneuifl 
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6.  PARENT  METAL. 

Nomenclature  Material  Specification 

First  Stage  Compressor  Impeller  Assembly 
Wheel 

378101-3  Aluminum  Alloy  2214-T6 

378101-70  Titanium  Ti-6A-4V  AMS4928 

Inducers  Titanium  Ti-6A-4V  AMS4928 

7.  REPAIR. 

a.  Repair  Inducers  and  Wheel. 

(1)  Blend  minor  nicks,  scratches  or  burrs  in  accordance  with  WP  003  00. 

(2)  Corrosion  treat  reworked  area  in  accordance  with  WP  003  00. 

(3)  Balance  in  accordance  with  step  c. 

b.  Repair  Inducers.  (See  figure  1.) 

(1)  Repair  cracks,  erosion  or  wear  on  contour. 

(a)  Damage  and/or  cracks  may  be  blended  by  machining,  grinding  or  by  hand  using  abrasive  cloth 
(53-2)  maintaining  limits  of  dimension  AA. 

(b)  Corrosion  treat  reworked  area  in  accordance  with  WP  003  00. 

(c)  Balance  in  accordance  with  step  c(l). 

(2)  Repair  damaged  blade  leading  edge. 

(a)  Damage  and/or  cracks  may  be  removed  by  machining,  grinding  or  by  hand  using  abrasive 
cloth  (53-2)  within  limits  of  dimension  AB  and  radius  AC.  Leading  edge  shall  have  full  radius. 
Material  removal  shall  be  done  equally  to  both  inducers. 

(b)  Corrosion  treat  reworked  area  in  accordance  with  WP  003  00. 

(c)  Balance  in  accordance  with  step  c(l). 

c.  Balance  Inducers  and  Wheel.  (See  figure  2.) 

NOTE 

Tools  called  out  in  the  following  procedure  are  for  use  on  a  standard  IS  or 
13S  Gisholt  balancing  machine. 

(1)  Balance  inducer  in  accordance  with  WP  003  00,  paragraph  7s.  (Inducers  and  Wheel  Part  No. 

378101-3/70  can  be  balanced  as  a  rotating  group  in  accordance  with  T.O.  2G-GTCP85-53-8,  WP  003 

00.) 

(a)  Install  inducer  on  a  mandrel  selected  from  281583  mandrel  assembly  and  place  in  standard 
balancing  machine  using  two  256377-7  inserts. 

(b)  Using  284383-1-1  drive  assembly,  start  balancing  machine  and  check  dynamic  balance.  Balance 
must  be  within  0.0030  ounce-inch  in  planes  L  and  M. 
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I-19A-8540 


DIM.  AA  0.020  inch  maximum  ..  RAD  AC  0.035  to  0.045  inch 

DIM.  AB  0.120  Inch  maximum 


Figure  J.  First  Stage  Compressor  Impeller  Assembly  (Impeller  Assembly)  ■  Repair 


T.O.  2G-GTCP85-53-7 
WP  004  00 


DIM.  BE  0.0  Inch 
DIM.  BF  0.005  Inch  maximum 
DIM.  BG  0.200  Inch  maximum 
RAD  BH  0.060  inch  maximum 


DIM.  BJ  0.095  inc1’  maximum 

DIM.  BK  0.040  inch  minimum 

DIM.  Bl  0.100  inch  maximum 

DIM.  BM  0.988  inch  minimum 


Figure  2.  First  Stage  Compressor  Impeller  Assembly  (Impeller  Assembly)  ■  Balance 


T.O.  2G-GTCP85-53-7 
WP  004  00 


(c)  If  balance  cannot  be  done  in  accordance  with  detail  A,  plane  L  can  be  cut  back  to  dimension 
BM  to  re-establish  dimension  BK. 

(d)  Remove  material,  if  required,  maintaining  specified  limits  to  obtain  balance  requirements. 
Reworked  areas  must  blend  smoothly  with  a  finish  of  63  microinches  or  better.  Cut  sharp 
corners  or  edges  to  radius  of  0.015  inch  or  greater. 

1  Install  inducer  in  281460-1  holder  assembly  to  remove  metal  from  areas  BB  between  inducer 
blades. 

2  Use  281461-1  filing  assembly  to  remove  metal  from  area  in  detail  A. 

(e)  After  dynamic  balance  is  complete,  check  static  balance  at  180  degrees.  Unbalance  shall  not 
exceed  0.020  ounce-inch  in  plane  L  and  0.025  ounce-inch  in  plane  M. 

(f)  When  balance  requirements  have  been  met,  remove  balancing  setup. 

(g)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(h)  Corrosion  treat  reworked  area  in  accordance  with  WP  003  00. 

(i)  Package  in  accordance  with  MIL- P-1 16  to  prevent  damage. 

(2)  Balance  wheel  in  accordance  with  WP  003  00,  paragraph  7s. 

(a)  Install  wheel  on  a  mandrel  selected  from  mandrel  set  and  place  in  standard  balancing  machine 
using  two  256377-7  inserts. 

(b)  Using  a  284383-1-1  drive  assembly,  start  balancing  machine  and  check  dynamic  balance.  Bal¬ 
ance  must  be  within  0.0025  ounce-inch  in  planes  W  and  X.  \  u  .  c  ■  0  - 

(c)  Remove  material,  if  required,  in  areas  BA  and  BB  maintaining  specified  limits  to  obtain  bal¬ 
ance  requirements.  Reworked  surfaces  must  blend  smoothly  to  finish  of  63  microinches  or 
better.  Cut  sharp  corners  or  edges  to  radius  of  0.015  inch  or  greater. 

(d)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(e)  Corrosion  treat  reworked  area  in  accordance  with  WP  003  00. 

(f)  Package  in  accordance  with  MIL-P-116  to  prevent  damage. 
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SHAFT  ASSEMBLY,  COMPRESSOR 
PART  NO.  371690-10" 


1.  NPI  REQUIRED.  Optional . 

2.  APPLICABLE  SUPPORT  EQUIPMENT.  None. 

3.  REFERENCE  MATERIAL  REQUIRED. 

WP  005  00  This  Manual 
T.O.  2G-GTCP85-53-7, 
WP  003  00,  004  00 
WP  003  00  This  Manual 

4.  CONSUMABLE  MATERIALS.  None. 

5.  ILLUSTRATED  SUPPORT  EQUIPMENT.  None. 


Non-Destructive  Inspection  (NDI)  Requirements 
Repair  Instructions,  Depot  Maintenance  Manual 

Standard  Practices 


DIA  D 


I-I9A-8037 


Figure  1.  Compressor  Shaft  Assembly  (Shaft  Assembly)  -  Inspection 
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6.  INSPECTION  PROCEDURE. 


Serviceable  Reparable  Corrective 

Inspect  Limits  Limits  Action 


NOTE 

Spline  wear  measurement  shall  be  made  only  if 
visual  inspection  indicates  wear. 

If  cracks  are  suspected  during  visual  inspection, 
mark  area  (refer  to  CAUTION  prior  to  paragraph  7. a 
in  WP  003  00)  and  perform  magnetic  particle  inspec¬ 
tion  in  accordance  with  WP  005  00.  If  all  inspec¬ 
tion  requirements  have  passed,  part  will  be  consid¬ 
ered  serviceable. 

a.  Visually 


(1)  Cracks 

No  cracks 
allowed. 

Replace  shaft 
assembly. 

(2)  Diameters  A  through 
'  E  for  scoring  and 
gouging. 

No  damage 
allowed. 

Repair  in  accor¬ 
dance  with  T.O. 
2G-GTCP85-53-7 , 
WP  004  00. 

(3)  Spline's  cracked, 
broken  or  chipped. 

No  damage 
allowed. 

Replace  shaft 
assembly. 

(4)  Threads 

(a)  Cracked,  broken, 

crossed  or  stripped. 

No  damage 
allowed. 

Replace  shaft 
assembly. 

(b)  Dry  film  lubricant, 

No  damage 
allowed. 

Repair  in  accor¬ 
dance  with  T.O. 
2G-GTCP85-53-7, 
WP  003  00, 

(5)  Loose,  missing  or 
damaged  pins. 

No  loose, 
missing  or 
damaged  pins 
allowed. 

Repair  in  accor¬ 
dance  with  T.O. 
2G-GTCP85-53-7, 
WP  004  00. 

371690 
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Inspect 

Serviceable 

Limits 

Reparable 

Limits 

Corrective 

'Action 

b.  Dimensionally 

(1)  Diameter  A 

0.8695  to 

0.8700  inch. 

0.839  inch 
minimum. 

Repair  in  accor¬ 
dance  with  T.O. 
2G-GTCP85-53-7, 

WP  004  00. 

(2)  Diameter  B 

0.7872  to 

0.7876  inch. 

0.757  inch 
minimum 

Repair  in  accor¬ 
dance  with  T.O. 
2G-GTCP85-53-7, 

WP  004  00. 

(3)  Diameter  C 

1.1570  to 
1.1574inches. 

1.127  inches 
minimum. 

Repair  in  accor¬ 
dance  with  T.O. 
2G-GTCP85-53-7, 

WP  004  00. 

(4)  Diameter  D 

1.624  to 

1.625  inches. 

1.595  inches 
minimum. 

Repair  in  accor¬ 
dance  with  T.O. 
2G-GTCP85-53-7, 

WP  004  00. 

(5)  Diameter  E 

0.8669  to 

0.8674  inch. 

0.837  inch 
minimum. 

Repair  in  accor¬ 
dance  with  T.O. 
2G-GTCP85-53-7, 

WP  004  00. 

(6)  Dimension  F 

3.750  to 

3.760  inches. 

-- 

Replace  shaft 
assembly. 

(7)  External  splines. 

0.007  inch 
maximum  wear. 

-- 

Replace  shaft 
assembly. 

(8)  Internal  splines. 

0.007  inch 
maximum  wear. 

-- 

Replace  shaft 
assembly. 
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Figure  1.  Second  Stage  Compressor  Impeller  ( Impeller )  •  Repair 


T.O.  2G-GTCP85-53-7 
WP  004  00 


Dimensional  Limits  for  Figure  1 


DIA  A  1.1570  to  1.1572  inches 
DIA  B  4.351  to  4.357  inches 

DIA  C  6.595  to  6.605  inches 

DIM.  D  1.972  to  1.982  inches 

DIM.  F  0.649  to  0.659  inch 

DIM.  L  0.025  inch  maximum 


CHAM  M  '  40  to  50  degrees  by 
0.045  to  0.55  inch 
CHAM  N  40  to  >0  degrees  by 
0.040  to  0.060  inch 
DIM.  P  1.736  inches  minimum 

DIM.  Q  1.771  to  1.781  inches 


(2)  Repair  damage  to  leading  edge,  surface  H  greater  than  0.010  inch  but  less  than  0.035  inch. 

(a)  Machine  or  grind  surface  K  to  remove  damage  maintaining  limits  of  dimension  P. 

(b)  Finish  leading  edge,  surface  H,  to  a  4:1  elipse,  true  within  3.5:1  to  4.5:1,  centered  on  blade 
contour  with  minor  axis  equal  to  the  blade  thickness. 

(c)  Perform  non-destructive  inspection  ofireworked  area  in  accordance  with  T.O.  33B-1-1. 

(d)  Corrosion  treat  reworked  area  in.accordance  with  WP  003  00. 

(e)  Balance  in  accordance  with  step  d. 

(3)  Weld  repair  contour  or  leading  edge  damage  greater  than  0.035  inch  but  less  than  limits  of 
dimension  L. 

(a)  Removing  the  minimum  amount  of  base  material  to  clean  up  defects,  machine  or  grind  sur¬ 
faces  G  and/or  H  within  limits  of  dimension  L. 

(b)  Weld  surfaces  G  and/or  H  in  accordance  with  T.O.  1-1A-9  and  T.O.  34W4-1-5  using  weld  rod 
(53-78). 
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(c)  Machine  or  grind  surfaces  G  and/or  H  maintaining  original  contour  and  specified  limits  of 
dimension  Q  and  diameter  C. 

(d)  Finish  leading  edge,  surface  H  to  a  4:1  elipse,  true  within  3.5:1  to  4.5:1,  centered  on  blade 
contour  with  minor  axis  equal  to  blade  thickness. 

(e)  Hand  finish  to  remove  excess  weld.  Welds  shall  blend  smoothly  with  existing  blade  surfaces 
including  leading  edge  radius. 

(f)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(g)  Balance  in  accordance  with  step  d. 

(i)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(j)  Shot  peen  repaired  area  as  specified  in  accordance  with  MIL-S-13165  using  steel  shot  (53-101) 
to  achieve  intensity  0.004  to  0.006  Aimen  A2  in  designated  areas.  Resultant  shot  peen  flash  is 
permissible 

(4)  Grind  contour  of  impeller  blades  using  table  of  coordinates  in  figure  FO-1,  balance  in  accordance 
with  step  d. 

(5)  Corrosion  treat  reworked  area  in  accordance  with  WP  003  00. 
b.  Repair  Diameter  A. 

(1)  Machine  or  grind  diameter  A,  not  to  exceed  1.177  inches  maximum. 

(2)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 


|  CAUTION  | 

No  overspray  allowed  on  surfaces  J  and  K. 

(3)  Plasma  spray  in  accordance  with  T.O.  2-1-111  to  a  minimum  diameter  to  0.153  inch  using  metal 
spray  (53-98). 

(4)  Machine  or  grind  diameter  A  maintaining  specified  limits. 

(5)  Machine  or  grind  surfaces  J  and  K  maintaining  limits  of  dimension  D,  perpendicularity  and 
parallelism. 

(6)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(7)  Corrosion  treat  reworked  area  in  accordance  with  WP  003  00. 

(8)  Balance  in  accordance  with  step  d. 
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c.  Repair  Surfaces  J  and  K. 

(1)  Machine  or  grind  surfaces  J  and  K  maintaining  limits  of  dimension  D,  perpendicularity  and 
parallelism. 

(2)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(3)  Corrosion  treat  reworked  area  in  accordance  with  WP  003  00. 

(4)  Balance  in  accordance  with  step  d. 

d.  Balance.  (See  figure  2.) 

NOTE 

Tools  called  out  in  the  following  procedure  are  for  use  on  a  standard  IS  or 
13S  Gisholt  balancing  machine. 

(1)  Balance  in  accordance  with  WP  003  00,  paragraph  7s. 

(2)  Install  impeller  on  281128  mandrel  and  using  two  256377-7  inserts,  place  on  balancing  machine. 

(3)  Using  284383-1-1  drive  assembly  or  belt  drive,  direct  air  on  the  impeller  blades. 


(5)  Remove  material,  if  required,  within  specified  limits  to  obtain  balance  accuracy.  Blend  ail 
reworked  surfaces  smoothly  to  80  microinches  finish  or  better.  Cut  sharp  comers  or  edges  to 
radius  of  0.015  inch  or  greater. 

(6)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(7)  Corrosion  treat  reworked  area  in  accordance  with  WP  003  00. 

(8)  Package  in  accordance  with  MIL-P-116  to  prevent  damage. 
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e.  Repair  Surfaces  F  and  K.  (See  figure  1.) 

(1)  Machine  or  grind  surfaces  F  and  K  maintaining  limits  of  dimension  E. 

(2)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(3)  Corrosion  treat  reworked  area  in  accordance  with  WP  003  00.  I 

(4)  Balance  in  accordance  with  step  f. 

f.  Balance.  (See  figure  2.) 

NOTE 

Tools  called  out  in  the  following  procedure  are  for  use  on 
a  standard  IS  or  13S  Gisholt  balancing  machine. 

(1)  Balance  in  accordance  with  WP  003  00,  paragraph  7s. 

(2)  Install  impeller  on  281892-1-1  arbor,  torque  nut  to  50  inch-pounds  and  place  in  balancing  machine. 

(3)  Direct  air  on  the  impeller  blades  using  284383-1-1  drive  assembly  or  belt  drive. 

(4)  Balance  shall  be  within  0.004  ounce-inch  in  planes  V  and  W. 

(5)  Remove  material,  if  required,  within  specified  limits  to  obtain  balance  accuracy.  Blend  surface  to  I 

63  microinches  finish  or  better.  Break  sharp  edges  to  0.015  inches  radius  or  greater.  I 

(6)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(7)  Corrosion  treat  reworked  area  in  accordance  with  WP  003  00.  I 

(8)  Package  in  accordance  with  MIL-P-116  to  prevent  damage. 
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DO  NOT  EXCEED  DASH  LINE. 

I-19A-8627 


DIM.  AA 
DIM.  AB 
DIM.  A'C 

Figure  2.  Second  Stage  Compressor  Impeller  .(Impel/Ter)  -  Balance 

'698193/966569 
Page  11 

131/(132  blank) 


0.88  inch  minimum 
3.00  inches  minimum 
0.07  inch-  maximum' 


DIM..  AD  1.20  inches  minimum 
RAD  AE  0.05  inch  minimum 
OJM.  AF  2.00  inches  maximum 
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(2)  Repair  bent  blade  tips. 

(a)  Use  a  suitable  device  to  straighten  bent  wheel  blades. 

(b)  Inspect  wheel  blade  for  a  bend  line.  No  bend  lines  are  permitted. 

(c)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(d)  Apply  corrosion  preventative  compound  (43-30A)  to  reworked  area.  I 

(e)  Balance  in  accordance  with  step  j. 

i.  Repair  Wheel  Contour  Damage.  (See  figures  1  and  3.) 

(1)  Machine  or  grind  damage  on  surface  G  maintaining  specified  limits  and  table  of  coordinates. 
Surface  G  shall  have  a  finish  of  63  microinches  or  better. 

(2)  Hand  finish  edges  to  blend  into  existing  surfaces  maintaining  limits  of  radius  BF. 

(3)  Perform  non-destructive  inspection  of  reworked  area  in  accordance  with  T.O.  33B-1-1. 

(4)  Mask  gap  between  wheel  and  exducer.  Shot  peen  reworked  area  in  accordance-with  MIL-S-13165 
using  steel  shot  (43-95)  to  achieve  intensity  0.004  to  0.006  Almen  A2. 

(5)  Remove  masking  and  masking  residue  from  between  wheel  and  exducer. 

(6)  Apply  corrosion  preventative  compound  (43-30A)  to  reworked  area.  1 

(7)  Balance  in  accordance  with  step  j. 

j.  Balance  Wheel  and  Shaft  Assembly.  (See  figure  4.) 

NOTE 

Tools  called  out  in  the  following  procedures  are  for  use  on  a  standard  IS  or  13S 
Gisholt  balancing  machine. 

(1)  Balance  in  accordance  with  WP  003  00,  paragraph  7s. 

(2)  Using  281889-1-1  cradle,  mount  wheel  and  shaft  assembly  in  balance  machine. 

(3)  Balanceshall  be  accurate  within  0.046  ounce-inch  in  plane  X  and  0.014  ounce-inch  in  plane  W. 

(4)  Material  may  be  removed  to  obtain  balance  in  the  following  procedures. 

(a)  Materiahmay  be  removed  from  surface  Y  maintaining  limits  of  diameter  CA  and  dimention  CB.  I 

Blend  surface  to  63  microinches  finish  or  better.  Break  sharp  edges  to  0.015  inch  radius  or  I 
greater.  I 

(b)  MateriaUrr.ay  be  removed  from  surface-Z  to  obtain  balance.  Blend  surface  to  63  microinches  I 

finish  or  better.  Break  sharp  edges  to  0.015  inches  radius  or  greater.  I 

(c)  Perform  non-destructive  inspection  of  reworked: area  in  accordance  with  T.O.  33B-1-1. 

(d)  Apply  corrosion  preventative  compound(43-30A)  to  reworked  area,  I 

(5) j  Package  in  accordance  with  MIL- P-1'1 6  to  prevent  damage. 
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DIA  CA  1.600  INCHES  MIN 
DIM  CB  4.580  INCHES:  MIN 


Figure  4.  Turbine  Wheel  and  Shaft  Assembly  ( Wheel  and  Shaft  Assembly )  •  Balancing  Repair 
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IDX  MODEL  2311 
SYSTEM 

Solutions  for  the  most 
challenging  automatic 
identification  problems. 

SYSTEM  FEATURES 

□  An  automatic  identification  system 
for  the  harshest  industrial 
environments. 

□  Reliable  performance  even  when  ID 
Tags  are  obscured  by  non-conductive 
material  such  as  dirt,  grease,  mud, 
plastic  and  paint 

□  Totally  passive  Tag  that  requires  no 
on-board  power,  batteries  or  external 
electrical  connections. 

SYSTEM  DESCRIPTION 

The  IDX  Model  2311  System  incorporates  a 
compact,  passive  identification  Tag  and  a  micro 
processor-based  Reader  with  Antenna.  The 
system  is  designed  to  provide  reliable  iden¬ 
tification  of  raw  materials,  work-in-process  and 
finished  goods  in  a  wide  variety  of  factory  and 
distribution  applications. 

IDX  Tags  contain  a  proprietary  CMOS  chip 
that  is  factory  programmed  or  field. programed 
with  up  to  20  characters.  Depending  on  the  ap¬ 
plication,  the  Tags  are  packaged  in  high  impact 
polycarbonate  or  high  temperature  ther¬ 
moplastics.  The  Tags  are  designed  to  provide 
years  of  reliable  service  in  the  most  demanding 
industrial  environments.  They  are  ideally 
suited  for  identifying  high  unit  value  products 
and  can  be  permanently  attached  to  such  cap¬ 
tive  product  carriers  as  tote  boxes,  pallets,  con¬ 
tainers  and  trolleys. 

The  Model  2311  Reader  is  a  solid  state  device 
designed  for  installation  on  the  factory  floor  or 
outdoors  in  the  toughest  environments. 
Through  a  cable  linked  antenna,  the  Model 
2311  captures,  decodes  and  validates  Tag  data 


content  for  subsequent  transmission  to  a  pro¬ 
grammable  controller  or  host  computer. 

The  Model  2311  Readers  transmit  UHF 
signals  to  their  Antenna.  These  signals  activate 
IDX  Tags  moving  through  the  Antenna's  field 
of  view.  The  Tags  then  respond  with  a  unique 
coded  signal  that  is  transferred  to  the  Reader 
for  processing.  Once. decoded  and  validated. 
Tag  data  content  is  transmitted  to  the  host  via 
an  industry  standard  RS232C  communications 
interface. 

The  Model  2311  System  offers  the  leading 
state-of-the-art  solution  to  industrial  automatic 
identification.problems  not  easily  handled  by 
optical,  magnetic  or  other  radio  frequency 
techniques. 


SYSTEM  OPERATING 
PARAMETERS 

Capture  Window. 

The  "capture  window"  is'  the  portion  of  the 
conically  shaped  UHF  field  generated  by  tv-e 
Model  2311  Reader/Antenna  in  which  an  IDX 
Tag  can  be  read.  Transmit  power  and  distance 
(range)  from  the  Antenna  to  the  Tag  detennine 
its  effective  area.  The  greater  the  range,  the 
larger  the  window.  During  applications 
analysis,  the  desired  dimensions  of  the  "Cap¬ 
ture  window"  must  be  precisely  defined. 

Tag  Speed 

The  Model  2311  System  requires  several  suc¬ 
cessive  identical  responses  from  a  given  Tag 
prior  to  validation  and  transmission  to  the  host 
computer.  The  number  of  responses  that  can 
be  obtained  from  a  Tag  depends  upon  the  size 
of  the  "capture  window"  and  the  speed  at 
which  the  Tag  moves  through  that  "window." 
For  example,  at  a  range  of  one  (1)  foot,  the 
Model  2311  System  will  reliably  handle  Tag 
speeds  of  up  to  "X)  feet  per  minute.  At  a  range 
of  two  (2)  feet,  the  System  will  accommodate 
speeds  of  up  to  180  feet  per  minute,  fne  IDX 
transportation  systems  are  capable  of  reliahw 
identifying  Tags  moving  at  speeds  in  exc6s,>  . 
120  miles  per  hour. 

Tag  Grientation/Spacing 

For  optimum  performance,  IDX  Tags  should 
be  mounted  in  parallel  with  the  Model  3300 
Antenna.  At  limited  ranges  and  corresponding- 
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ly  smaller  "capture  windows",  alignment 
should  be  within  +/-  15  degrees  to  ensure  a 
maximum  number  of  responses  from  the  Tag 
as  it  passes  by  the  Antenna.  Alignment 
becomes  less  critical  as  range  increases. 
Typically,  Tag  spacing  should  be  twice  the 
distance  between  the  Antenna  and  the  Tag;  for 
example,  at  a  range  of 
one  foot.  Tags  shouid 
be  spaced  at  least  two 
feet  apart  as  they  pass 
the  Antenna  location. 


MODEL 

231' 

HEADER 


Dimensions 

24"H  X  'rj"W  X  10"D 

Weight 

76  lbs 

Housing 

NEMA  TYPE  12 

Operating  Temp 

Oc  +60C 

Power  Re;ulremn:iis 

120  Volts, S0/60HZ  IS  Amp 

RF  ClrarastMtslics 

Transmit  915  Mhz 

Receive  1830  Mhz 

Communications 

Interface 

Serial  ASCII,  RS232.  422 
or  20  mA  Current  Loop. 

The  2311  Reader  is  designed  to  operate  in  the  most 
rigorous  environments  where  optical  scanning  does  not 
work  or  is  not  dependable. 


ANTENNA 


Dimensions 

8"H  x  7"W  x  2"D- 

Weight 

1.5  Lbs 

Housing 

Nema  Type  12 

Operating  Temp 

-40c  to  +70C 

The  Model  3300  Antenna  can  be  used  in  a  number  of 
transportation  and  industrial  applications.  The  Antenna 
is  compact,  simple  in  design  and  geared  for  the  toughest 
identification  requirement. 


TYPE  A 

4006  TRANSPORTATION 
TAG 


Dimensions 


8.25"  15"L 


Weight 


Enclosure 


(5.8  ’V> 
Hig.t . 


ocl (y  .a*  .'"ate 


Operating 

Temperature 


-4CC  tO  * 


Electrical 

Totally  Par.: 

Data  Capacity 

Up  to  20  i  -cters. 

Range  Antenna/Tag 

Up  to  2.'  ,  1 

Speed 

L,i  to  125  liter  per  Hour. 

Built  of  high  impact  polycarbonate,  the  Transfvrtation  Tag 
thrives  in  the  toughest  environments,  as  confirmed  by  U.S. 
Government  sponsored  n.>->.  These  independent  studies 
show  near  perfect  performance  under  harsh  conditions  at 
speeds  in  excess  of  120  MPH. 

TYPE  "H" 

TEMPERATURE  TAG 

Dimensions 

7"H  x  2.25"W  x  5"D 

Weight 

IS  Oz 

Enclosure 

Ultem  High  temp  plastic 

Operating 

Tempercime 

-40C  to  +70£lSiy 

Storage  Temp  Range  Upto200C 

Electrical 

Passive.  No  internal  Power 

Data  Capacity 

20  Alpha  Numeric 

Characters 

Using  Ultcm  Plastic  as  the  printed  circuit  hutrd  substrate, 

. 'Temperature  Tag  can  withstand  temfvnturcs  up 

Applications  include  paint  ovens,  batch 
;  where  vplhal  lalvls  uvuld  disintegrate. 


3^2  ef 


CENTRONIX,  Inc. 

1718  Soquel  Avenue  □  Santa  Cruz.  CA  95062 
408/427- ',248  □  Telex  351434 
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READ/WRITE  SYSTEMS 
9300  SERIES. 


FEATURES 

□  Read/Write  capability 

□  Long  Range,  no  touch  sensing  (up 
to  3  feet) 

□  Hardened  design  for  tough  in¬ 
dustrial  environments. 

□  Interfaces  with  programmable  con¬ 
trollers  and  computers. 


DESCRIPTION 

The  IDX  Read/ Write  System  is  a 
microprocessor  controlled  RF  identification 
system.  It  possesses  the  capability  of  bi¬ 
directional  remote  data  transfer  and  storage  to 
or;  ID  Tag.  This  System  allows  real-time  up¬ 
dating  of  process  information  such  as  material 
'  assembly,  task  completion,  quality  control  test 
results  and  additional  data  as  a  specific  article 
moves  through  a  manufacturing  or  assembly 
operation. 


OPERATION 

In  operation,  theiDX  Read/Write  System 
emits  a  low-power  UHF  pulse  signal  that 
energizes  the  Tag.  A  coded  command  block  is 
sent  by  the  controller  containing  the  operation 
to  be  performed  (read  or  write),  the  starting 
address,  and  the  block  size.  The  Tag  responds 
with  an  encoded  status  byte  containing 
memory  integrity  information  and  other 
diagnostics.  The  controller  then  sends  the  data 
to  be  written,  in  the  case  of  a  write  command, 
or  receives  the  data  being  sent  by- the  reader, 
in  the  case  of  a  read.  The  tags  hold  up  to  2K 
bytes  of  data  and  can  be  programmed  at  ranges 
up  to  3  feet. 


EQUIPMENT  OVERVIEW 

Controller:  The  microprocessor-based  controller 
sends  and  receives  high  frequency,  low-power 
signals  to  the  Antenna.  The  controller  is 
designed  to  connect  to  either  a  host  or  pro¬ 
grammable  controller  (PC). 

Antenna:  The  dipole  Antenna  is  attached  to 
the  Controller  via  low  loss  cable.  It  contains 


both  the  transmit  and  receive  antennas  etched 
on  one  printed  circuit  board.  The  antenna  can 
be  mounted  either  below,  along  side  or  above 
the  path  that  the  Tags  travel. 

Tag:  This  small,  battery  powered  device  stores 
up  to  2K  bytes  of  data.  The  Read/Write  tag  is 
activated  when  it  enters  the  antenna's  RF  field 
at  which  time  information  can  be  read  from  or 
wriiten  into  the  memory. 


ABOUT  THE  COMPANY 

IDX  is  the  recognized  leader  in  Radio  Fre¬ 
quency  Identification  Systems.  Based  in  Santa 
Cruz,  California,  IDX  specializes  in  providing 
reliable  and  dependable  solutions  to  automatic 
identification  problems  not  readily  addressed 
by  optical,  magnetic  or  other  radio  frequency 
methods. 

The  IDX  Tag,  Reader  and  Antenna  are 
designed  to  withstand  extremely  difficult  in¬ 
dustrial  environmental  conditions.  .The  com¬ 
pany  is  dedicated  to  providing  quality  products 
geared  for  the  toughest  identification 
challenges. 


IDENTRON1X,  Inc. 

1718  Soquel  Avenue  □  Santa  Cruz,  CA  95062 
408/427-2248  □  Telex  351434 
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Allen-Bradley 

RF  Identification 
System 


A  Unique  RF  System 
Featuring  A  Totally 
Passive  Tag... 

•  Long  range  remote  identification 
(up  to  five  feet) 

•  Real  time  and  accurate  information 

•  Flexible  interface  to  programmable 
controllers  and  computers 

•  Seif-diagnostic  capabilities 

DESCRIPTION 

The  Radio  Frequency  (RF)  Identification 
system  is  designed  for  Automated 
operation.  It  is  used  to  automatically 
identify,  monitor,  verify  and  control 
material  flow. 

The  RF  system  is  designed  for  industrial  i 
factories,  warehouses,  distribution 
centers  and  foundries.  It  uniquely 
identifies  remote  products  at  distances  up 
to  five  feet  away  and  can  survive  in  high 
temperature  environments.  It  is  virtually 
unaffected  by  contaminating  materials 
such  as  dirt,  paint,  dust,  grease  and  other 
non-conductive  materials,  w  o<\  fnif 

This  system’s  communications  interface 
to  host  computers,  programmable 
controllers  and  intelligent  terminals. 

It  provides  input  for  management 
reporting  as  well  as  on-line  control  of 
tagged  item  movement. 

Reader-The  microprocessor-based 
reader  transmits  and  receives  high 
frequency  low  power  signals  from 
the  antenna.  It  decodes  and  verifies 
tag  data  content  and  transmits  it  to 
the  host  computer. 

Antenna-The  antenna  contains  both 
the  transmit  and  receive  antennae  and 
connects  to  the  reader  via  coaxial  cables. 

Tag-The  ID  tag  is  a  totally  passive  device 
that  powers  itself  from  the  antenna's  RF 
energy.  It  is  factor^  programmed  with 
a  six  digit  code. 
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OPERATION 

When  a  tagged  object  enters  the  radio 
frequency  (RF)  field  generated  by 
the  reader  and  its  antenna,  the  tag 
is  interrogated  and  its  circuitry  is 
activated.  It  transmits  a  programmed 
six-digit  code  that  is  read  by  the 
microprocessor-based  reader.  The 
reader  decodes  this  information  and 
sends  an  output  to  a  host  computer, 
logging  device  or  programmable 
controller  for  the  appropriate  action, 
response  or  recording. 

In  addition,  the  reader  provides 
information  for  system  analysis  and 
troubleshooting.  The  message  format 
includes  location,  time,  and  other 
diagnostics  information. 


TAG  ORIENTATION 

For  optimum  performance,  tags  should 
be  traveling  perpendicular  to  the  arrows 
on  the  face  of  the  antenna.  The  long 
axis  of  the  tag  should  be  parallel  to 
the  arrows  on  the  face  of  the  antenna. 


SPECIFICATIONS 


1  READER 

Power  Requirements: 

120  Volts.  50/60  Hz 

1.5  Amperes 

Operating  Temperature: 

0°C  to  +60°C 

Output: 

Serial  ASCII  RS  232, 422  or 

20mA  current  loop 

Baud  rate: 

110  to  19,200  selectable  • 

Enclosure: 

NEMAType  12 

Approximate  Weight: 

76  lbs. 

Approximate  Dimensions: 

24’Hx18"Wx10"D 

Transmit  Frequency: 

915  MHz 

Receive  Frequency: 

1830  MHz 

Operating  Temperature: 

-40°C  to  t60°C 

Approximate  Weight: 

1.5  lbs. 

Approximate  Dimensions: 

8*Hx7-Wx2"D 

Attenuator  (Separate): 

Refer  to  selection  guide 

Cables  (Two  required): 

20, 50,  or  100-fL  length 

Power: 

Passive 

Range: 

5-feet  maximum 

Temperature: 

- - - 

Operating 

(-*,  0°C  to  +70°C/~ 

\  -40°C  to  +85°C  '(Extended 
j  temperature  ranges  available)  J 

Non-operating 

Available  Codes: 

/  6-Digitsl000001 -999999) 

Approximate  Weight: 

/  3.5  oz. 

Approximate  Dimensions:  y 

X  2"Hx7.5’Wx1-D 

ALLEN-BRADLEY/f 
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MACHINE  SHOP/IN-HOUSE  MACHINE  CELL  ANALYSIS 


Machine-.., Shop  Cell  Analyst 

A  requirement  of  this  Task  Order  was  performance  of  a 
-Judy  of  flexible  cell  manufacturing  capability  in  the  SA- 
ALO  machine  shop  (previously  MATPNC,  et  al).  As  mentioned  in  my 
engineering  notes  of  7/25/90,  it’  was  readily  apparent  that  the 
existing  Numerically  Controlled  (NO)  machining  operations  did  not 
have  the  workload  to  justify  a  cellular  structure.  This  was 
unfortunate,  as  these  operations  are  mainly  manufacturing,  and 
therefor  similar  to  those  commonly  seen  in  a  flexible  cell  machining 
center.  The  classical  use  of  flexible  cell  manufacturing  is  for  high 
volume  ..nd/or  geometrically  similar  workloads.  Unfortunately, 
most  depot  NC  machining  operations  are  of  a  limited,  small  batch 
nature.  Even  wi^re  relatively  large  production  batches  are  required, 
these  are  almost  always  a  "one-time  demand",  and  such  workloads 
would  not  be  maintained  over  a  number  of  years. 

Upon  further  examination,  the  remaining  machine  shop 
workloads  were,  found  to  be  of  a  repair-as-required  (RAR)  nature, 
and  therefor  do  not  readily  lend  themselves  to  flexible  cell 
structuring.  This  is  due  to  the  highly  variable  nature  of  the  kind  and 
degree  of  repair  required. 

It  appears  that  the  present  production  practice  in  this  area  is 
the  dedication,  of  manpower  and  machines  to  a  particular 
component's  repair.  Basically,  one  machinist,  and  one  or  more 
machines,  are  assigned  to  a  specific  component.  Other  components 
would  not  normally  be  repaired  using  these  resources.  This 
naturally  removes  the  need  to  set  up  and  tear  down  equipment,  and 
more  importantly,  it  indicates  a  relative  abundance  of  resources  to 
process  the  workload. 
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Many  research  studies  have  suggested  modelling  Flexible 
Manufacturing  Systems  (FMS)  as  closed  queuing  systems--  that  is, 
queuing  systems  with  a  fixed  number  of  units,  and  no  input  or  output. 
The  justification  for  this  approach  is  that  many  real  FMSs  are 
maintained  at  a  constant  level  of  work-in-process  (WIP).  Whenever 
a  unit  is  removed  from  the  system,  another  immediately  replaces  it. 
The  current  SA-ALC  machining  process,  given  both  the  variability 
and  unbalanced  production  flow  of  the  observed  operations,  would 
net  support  this  type  of  structured  environment. 

Based  on  these  observations,  our  opinion  is  that  the  present 
manufacturing  workloads  found  in  the  machine  shop  do  not  readily 
lend  themselves  to  cellular  machining  practices.  Granted,  we  were 
unable  to  coordinate  our  efforts  with  engineering  support  personnel 
for  this  area,  and  in  this  regard  our  recommendations  may  not  show 
consideration  of  all  future  ALC  production  practices.  Still,  I  feel 
that  the  logic  of  our  argument  is  fairly  straight  forward,  and 
represents  valid  reasons  for  not  implementing  such  practices  in  this 
area  at  this  time. 


In-house  Machine  Cell  Analysis  - 

Having  said  the  above,  I  would  like  to  propose  a  situation 
which  would  make  such  cells  feasible.  I  am  speaking  of  moving 
machining  processes,  as  well  as  several  other  processes,  in-house.  I 
have  mentioned  in  several  places  in  my  engineering  notes  the 
reasons  why  this  should  be  done.  These  reasons  will  also  be 
thoroughly  documented  in  the  CSR  for  this  Task  Order.  Basically,  the 
improvements  in  component  quality  and  reduced  flowtime  should  far 
outweigh  the  expense  and  effort  required  in  the  actual  movement  of 
these  processes. 

While  it  is  difficult  to  determine  the  extent  of  improvements 
in  quality  these  changes  would  have,  it  is  somewhat  more  easy  to 
determine  the  effect  on  reduction  in  flowtime.  Using  two  different 
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simulation  tools  (the  XCELL+  simulator,  and  the  UDOS  2.0  simulation 
model),  i  structured  hypothetical  in-house  machining  ce'ls.  While 
the  structure  of  these  cells  is  simplistic,  and  the  "flexible"  nature 
of  the  cell  is  only  somewhat  realized,  I  believe  that  the 
possibilities  are  clearly  apparent. 

In  structuring  the  cells  I  used  the  XCELI.+  simulator  to  produce 
a  simple,  two  component  machine  repair  center.  As  I  was  limited  in 
my  structural  and  analytic  capacity  by  the  relatively 
unsophisticated  nature  of  this  program,  I  also  created  a  three 
component  cell  using  the  UDOS  model:  Both  systems  have  something 
to  be  said  for  them.  While  the  XCELL+  version  does  not  approach  the 
power  and  accuracy  possible  in  the  UDOS  model,  it  is  useful  for 
gaining  a  graphical  understanding  of  the  theoretical  process.  It  is 
also  extremely  useful  in  determining  the  placement  of  stock  buffers, 
the  "on-screen"  formation  of  queues,  and  the  use  of  stock  "triggers" 
in  a  production  process. 

The  real  weakness  in  both  of  these  models  has  to  do  with  the 
highly  subjective  nature  of  the  model  inputs,  both  quantities  of 
components  inputted  and  integral  operation  times.  While  these  can 
be  argued,  I  do  believe  that  the  assumptions  I  made  were  sound,  and 
are  based  on  production  practices  I  have  personally  witnessed  in 
both  private  industry  and  the  various  ALCs.  The  historical 
flowtimes  we  have  observed  in  GTE  backshop  operations  are 
excessive  by  any  standards;  it  is  not  be  unreasonable  to  expect 
production  practices  to  conform  to  those  such  as  I  have  shown.  (The 
exception  would  be  certain  single  operation  times,  which  could  have 
more  variability  due  to  the  nature  of  depot  repair.  This  is  not  a 
significant  argument,  however,  as  operation  times  are  only  a  small 
portion  of  the  overall  flowtimes  for  present  GTE  processes). 

In  any  case,  I  hope  that  the  methodology,  if  not  the  actual 
results,  will  be  of  use  to  our  ALC  teammates  in  their  efforts  to 
bring  GTE  backshop  workloads  in-house.  The  XCELL+  model  and 
associated  software  will  be  delivered  to  Mr.  Gonzales,  and  a  briefing 


on  the  format  and  analysis  of  this  model  will  be  performed  at  that 
time.  The  results  of  the  UDOS  run,  both  the  initial  and  stressed 
(high  inductions)  models,  are  shown  on  the  following  pages.  The 
flow  charts  which  follow  the  model  output  sheets  provide  a 
graphical  depiction  of  the  flow  of  items  in  the  theoretical  machine 
cell.  These  flow  charts  should  not  be  considered  as  floor  layout 
suggestions.  The  complete  models,  with  associated  ops  file,  are 
shown  in  appendix  A  of  this  report. 

Please  note  that  the  flexible  nature  of  such  a  ceil  is  only 
touched  upon  in  this  model.  True  flexibility  would  be  gained  from 
grouping  workloads,  and  structuring  tear  down  and  set  up  of 
equipment  in  a  logical  fashion. 

The  final  conclusion  is  that  the  structured  use  of  in-house 
flexible  cell  machining  practices  could  significantly  lower 
component  flowtime,  while  making  more  effective  use  of  existing 
manpower  and  equipment. 
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S^cL-^  t>\c  3*4*^ 


The  disassembly  area  for  the  GTEs  is  located  at  the  N  E  end  of  bldg 
329.  The  GTEs  are  brought  into  ihe  disassembly  area  from  an  area 
NE  of  the  building.  Each  operator  disassembles  a  unit  placing  the 
parts  on  a  flat  bed  cart.  Expeditors  move  the  cart  to  an  area  south 
of  the  new  cleaning  line  and  load  the  parts  into  modules,  large 
cleaning  baskets,  that  are  sent  to  Bldg  360  ,MAEPNC,  to  be  cleaned. 

If  modules  are  not  available  the  parts  are  placed  on  shelves  in  that 
same  area. 

When  the  modules  are  returned  from  bldg  360,  the  parts  are  unloaded 
and  moved  to  the  cleaning  line  in  bldg  329  to  complete  the  cleaning 
process.  A  low  percentage  of  the  parts  require  no  further  cleaning 
and  are  moved  directly  to  inspection. 

When  the  new  cleaning  line  is  complete  the  current  parts  flow  will 
change.  Operators  will  place  their  disassembled  parts  on  the  roller 
conveyor  near  their  work  station.  The  conveyor  will  move  the  parts 
to  cleaning  area  where  they  are  sorted,  placed  in  wire  baskets  and 
moved  to  the  cleaning  line  conveyor  system.  Baskets  are  color  coded 
by  attaching  colored  strips  to  the  baskets.  A  few  parts  will  still  be 
sent  to  bldg  360/MAEPNC  for  cleaning  but  most  will  be  cleaned  there 
in  bldg  329.  MDMSC  recommends  the  loading  be  done  near  the  sort 
area. 

After  cleaning  the  parts  are  moved  to  another  conveyor  that  moves 
them  through  inspection,  FPI,  MPI  and  into  MATPSI  for  dimensional 
inspection.  MATPSI  completes  the  determination  of  the  condition  of 
the  part  and  where  the  part  will  be  sent  next.  The  WCD  is  so  marked 
and  the  parts  are  placed  in  plastic  tubs  and  moved  to  the  outgoing 
conveyor.  The  conveyor  moves  them  the  end  of  the  conveyor  near  the 
N  E  end  of  the  building  where  they  wait  for  the  expeditors  to  sort 
and  move  them.  Some  are  to  be  scrapped,  some  are  ready  for  the 
parts  pool,  but  most  must  be  moved  to  another  RCC  for  repair. 

Currently  masking  tape  is  placed  on  the  edge  of  the' tubs  and  after 
checking  the  WCDs,  the  expeditors  sort  the  parts  so  that  parts  going 
to  the  same  location  are  together  then  write  this  location  on  the 
tape.  MDMSC  recommends  that  the  person  marking  the  WCD  for  the 
next  location  also  use  color  coding  so  that  the  expeditors  do  not 
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have  to  open  the  plastic  bags  and  hunt  through  the  WCD  to  find 
where  the  part  is  to  be  sent. 

Parts  coming  back  into  bldg  329  are  returned  to  one  location  where, 
again,  the  expeditors  sort  the  parts  and  move  them  to  their  next 
station.  At  this  point  most  go  to  a  parts  pool.  Again  color  coding 
could  be  used  to  advantage. 

It  was  observed  that  station  locations  were  not  corrected  when 
layouts  were  changed.  Example:  the  return  location  for  parts,  in 
bldg  329,  is  D8.  The  containers  were  marked  with  B14.  The 
expeditor  stated  that  was  the  correct  location  before  the  new  layout 
and  that  it  sometimes  took  a  long  time  for  the  WCD  to  be  changed. 

Inventory  of  the  GTE  stock  room  is  now  being  maintained  manually. 
Incoming  parts  are  logged  in  and  parts  going  into  kits  are  logged 
out.  There  are  plans  to  put  this  on  the  computer.  Daily  meeting  keep 
the  scheduler  aware  of  part  shortages.  Kits  are  assembled  three 
days  before  need.  Scheduling  and  Expediting  appeared  to  have  a  good 
working  relationship. 

There  is  an  overhead  system  that  is  not  in  use,  or  so  I  was  told. 
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